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1 60-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  should  be  a  JST-245.  -  . 
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AK^Mode  Operation  (SSB,CW,AM,AFSKFM)  on  all  HF  amateur 
bands  and  6  meters,  JST-145.  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner, 

*  JST-145  COMING  SOON  * 

MOSFET  POWER  AM PU PIER  •  Final  PA  utilizes  RP  MOSFETs 
to  achieve  low  distortion  and  high  durability  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  *  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  c^n 
be  stored  in  memofy. 

GENERAL  COVERAGE  RECEIVER  •  1 00  <HZ'30  MHz.  p!ys  4S- 
54  MHz  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  PM)  results  in  excellent  dynamig  range  (>1  OOdB)  and  3rd  order 
JCP  of  +20dBm. 

IP  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Nan^ow  SSB  and  CW  filters  for  2nd  and  3rd  W-  optional, 

QRM  SUPPRESSION  •  Other  mterference  rejection  features 
include  Passband  Shifl  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, W  notch  filter,  selectable  AGO  and  all-mode  squelch. 


8  NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  { r  1 0  Khz)  if  the  VFO  frequency  is  changed. 

9  DDS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Drrect 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise. 

1 0  CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm, 

1  I  DUAL  VFOs  •  Two  separate  VFOs  for  spljt-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

1  2  200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

1  3  COMPUTER  INTERFACE  •  Built-in  RS^232C  interface  for 
advanced  computer  applications. 

1  4  ERGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  color 
LCD  d  isplay  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

15  HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  a!  maximim  output 
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J-Pole  in  your  Pocket? 

Tough  dual-band  antenna  for  the  travelin  *  man  or  the  condo  dweller. 
Hang-anywhere  style  and  extra  range  can  save  life  in  an  emergency. 


James  R  Gray  W I XU 

During  my  years  of  iiaveling  around  the 
easiem  Umied  States  on  business  or  vacation,  I 
often  wished  I  had  a  small,  inexpensive  and 
easy-to-use  antenna  to  match  my  little  hand* 
held  2  meter  radio.  Occasionally  I  had  an  HF 
rig  in  the  car,  but  more  often  it  was  the  little  2 
meter  radio  which  was  useful  and  fim.  On  long 
road  trips  it  alleviated  boredom,  kept  me  awake 
and  almost  always  assisted  me  to  find  a  motel, 
restaurant,  or  other  ham's  QTH,  On  such  trips 
the  mobile  antenna  was  fine  until  1  needed 
more  range  from  the  motel 

When  I  traveled  by  plane,  the  rig  was  the 
handheld  with  no  amplifier.  It 


had  only  a  small  telescoping 
whip  that  1  could  extend  to  about 
19  inches.  If  I  happened  to  be 
close  enough  to  a  repeater  in  a 
large  city,  that  was  fine  and  1 
managed  to  "work"  the  locals  in 
spite  of  low  power  and  a  mimmal 
antetina* 

But  thete  were  occasions 
when  there  was  no  local  repeater, 
or  when  I  was  inside  a  stee!-and-concrete  build- 
ing. At  such  times  I  wasn't  able  to  make  any 
contacts  at  all  and  had  to  resort  to  dull  tedious 
television  programs  before  going  to  bed. 

If  you  face  similar  problems  when  U^veling 
li^t  and  by  air,  you  know  how  it  feels  to  be 
alone  among  the  many. 

The  Pico  Solution 

Today,  the  travelin'  man  has  a  ready  solu- 
tion to  the  problem:  a  neat  antenna  produced  by 


Pass  This  Test! 
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Clip  this  ad  and  circle  the 
TigerTail^  Send  it  with 
your  order  to  gel  S5  off 
any  purchase. 
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If  your  eyes  are  sharp  you  can  spot 
the  TlgerTail^  in  the  photo  above.  If  s 
not  attached  to  something  that  bites;  in- 
stead it  puts  extra  growl  into  the  signal 
from  the  HT  if  s  attached  to. 

TlgerTarl""  improves  SWR,  lowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  still  have  a  big  signal. 

Better  than  an  amplifier,  it  improves 
reception  too,  TigerTalP  does  all  this 
by  simply  slipping  under  your  flex  an- 
tenna and  just  hanging  down —  without 
sticking  up  or  out  or  getting  in  the  way. 


Antennas  West  and  called  the  *"Pico-J/'  It 
meets  all  the  r^uirements  set  forth  in  the 
first  sentence.  Pico  means  '*small/'  as  in 
'^picofarad,"  and  *T'  stands  for  *7-pole," 
the  well-known  low-angle,  omnidirec- 
tional vertically  polariz^  antenna— just 
what's  needed  for  2  meters. 

Antennas  West's  Pico-J  offers  some 
fearures  not  found  in  [he  usual  J-pole.  For 
example,  the  feedpoint  is  already  found 
and  matched  for  you,  and  the  antenna  is 
small  and  light — so  much  so  that  it  can  be 
rolled  up  and  slipped  into  a  small  eye- 
glasses case.  Ti  looks  like 
a  sleek  black  ribbon  55 
inches  long.  A  six-foot 
small-diameter  coax 
fcedline  comes  off  the 
bottom.  Its  gold-pin 
BNC  attaches  directly  to 
your  radio. 

A  smaJI  loop  ai  the 
top  may  be  slipped  over 
a  curtain  rod  or  a  nail  or 
any  other  suitable  projection.  But,  if  by 
chance  you  don't  happen  to  find  a  suii^le 
support>  Antennas  West  thoughtfully  provides  a 
small  suction  cup  with  an  embedded  hook  that 
can  be  slapped  up  on  a  window  or  any  smooth 
surface,  and  presto! — you're  on  the  air! 

Pico-J  is  completely  weather-sealed  and 
could  be  hung  outdoors  if  you  wish.  Otherwise, 
you  can  hang  it  in  a  closet  or  a  doorway;  in  fact* 
anywhere  that  is  convenient  and  where  your  sig- 
nal won't  be  blocked.  The  extra  reach  provided 
by  this  beauty  could  save  life  in  an  emergency, 
and  is  always  useful  when  just  plain  chatting 
with  the  locals. 

Your  PicO'J  stretches  range,  improves  re- 
ception, reaches  far-away  repeaters,  and  saves 
your  battery  pack. 

The  measured  VWSR  is  less  than  2:1  be- 
tween 142  and  150  MHz— ideal  for  CAP, 
MARS,  and  other  services  near  the  2  meter 
band — and  is  a  very  beautiful  1 :1  at  146  MHz. 
Not  bad,  eh? 

Best  of  all,  considering  the  benefits,  is  the 
price:  S  19.95  for  the  2  meter  model,  $26  for  the 
2m/70cm  dual  bander,  both  complete  with  the 
soft  vinyl  case  to  store  your  Pico-J  when  it's  not 
muse. 

On  a  recent  trip  I  tucked  Pico-J  into  my 
briefcase,  right  next  to  the  handheld.  No,  I 
didn't  even  use  the  "duckie"  or  the  telescoping 
whip  because  I  had  aJI  I  needed  in  this  one  neat 
antenna.  Maybe  youll  find  the  same. 


No  Antennas  Allowed? 

Who  will  see  Pica- J  hanging 
in  your  closet  or  on  the  balcony? 
But  your  signal  will  be  beard* 
Pico- J* s  half  wave  radiator  is 
sleek  and  unobtrusive,  his  thin 
flexible  feedline  is  barely 
noticeable.  When  his  work  is 
done  Pico-J  rolls  up  and  slides 
into  his  pouch  like  the  Genie 
slipping  back  into  the  bottle. 

Carry  Pico* J  on  hikes  or  trips 
as  you  would  carry  a  pair  of 
glasses.  Keep  him  in  your 
emergency  jumpkit.  When  you 
need  gain  and  low  angle  omni* 
directional  coverage  pull  out 
Pico* J  and  befidl  quieting  when 
ii  counts. 

New  Pieo-J's  for  1995 

PJ  Packet  $22 — Maximum  efficiency 

an  2m  packet  frequencies. 
PJ  220  S 1 9,95 — Go  ei^erywhere  gain 

for  the  "private  "  band^ 
Pilot's  Pico- J  $39— Aviation  band 

range  booster  for  pilots  on  the  go^ 


-condensed  from  RadiaFun 

I  rn  Yes,  I  want  to  increase  range  and  save  my  batteries! 

- Send  my  Pico-J,  2m  or  220=$19.95,  Packct=$22,  Dua]=$26,  Pilot=S39. 

Send  my  TigerTaiL  (1  for  $7.95,  2  for  $15,  3  for  $2L  Specify  band) 

Send  a  combo  (PJ  +  TT).  (Just  add  $5  to  your  Pico-J  order)A//  prices  ppd. 

I    1  Yes,  I  circled  the  TigerTail!  Knock  $5  off  my  order. 

Name ^_^^_ 

Call 


Phone 


Street 

City_ 


Unit 


State 


U 


Antennas  West 

Box  50062-S  Provo  UT  84605 


.Zip. 


InfoPak 
$1 


ffifc  800  926  7373 
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CORPORAT 


9  Autiy 

frvine,  CA  92718 
ION     (714)  458-7277  •  FAX  (714)  458 


NEW 


SWITCHING  POWER  SUPPLIES 

CONT.     ICS      WT.(LBS) 
SS-25        20  25        4.2 

88-30        25         30        5.0 


SLSE 


RS-L  SERIES 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUSGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOIO-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  A  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAfiE  PROTECTION  on  alf  Models 
uctpl  RS-3A.  WS-O,  ftS'Sil  aS-4L  ftS^ 

•  liAAJNTAIN  REGULATlOfI  &  LOW  RIPPLE  at  low  FFne  input 
Wtaoe 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  tor  ^S-3A 

•  ONE  YEAR  WARRANTY  *  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105^125  VAC 

•  OUTPUT  VOLTAGE:  13.0  VDC  +  0.05  volts 
(Internally  Adjustable:  ^1-15  VDC} 

•  RIPPLE  Less  than  5mv  peak  to  peal^  (full  lend  & 
low  line) 

•  All  units  available  in  220  VAC  input  voirage 
(except  tor  SL-ltA) 


*  LOW  PROFILE  POWER  SUPPLY 


mODEL 

SL-11A 
SL'tIR 
SL-11S 
SLIIR-RA 


Collars 
fifty     Stack 


ContlFTUHUS 
DtJfy  lAmpsI 

7 
T 
7 
7 


ICS' 
iAnpsl 

It 
11 
11 
11 


SIzi  (IM 
H><W><D 

l^«7    *9% 


SWPJJJ3 


Wl 


12 
12 
12 
13 


*  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

ConllnuQus  ICS*  Sl»  IINI 

MODEL  Duty  lAiiips)  lAmps)  H>'W»[I 

RS-4L  3  4  %^h^%%^rk 


mm 


RS-5L 


3Yf «  6V6  ^  7y^ 


Shippin 
WL 

6 
7 


RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL  Ouly  lAmps) 

RM-t2A  d 

RM  35A 
RM-SOA 
RM-60A 

Separate  Volt  and  Amp  Meters 
RM'ISM 
RIVt'35M 
RM-50M 
RM-60M 


37 
50 

9 
25 
37 
SO 


ICS* 

[Amps) 

12 

50 
55 

12 
35 
50 
55 


Size  m 

5^A  X  19  X  Vk 

5V4  X  19  X  12^ 

Sy*  X  19  X  12V; 

7  X  19  X  \Th 

5VAx19x8Vi 

5V^  X  19  X  12  V? 

5Vd  X  19  X  12  y? 

7x19x12V; 


^''ra 


WL 


16 

3a 

50 

60 

16 
38 
50 
60 


Ctitimis 
Bitf  (A«|S| 

2.5 

3 

4 

5 

7.5 

9 

9 

16 

25 

37 
57 


RS-A  SERIES 


lilODELRS^7A 


MQOEl 

RS-3A 

RS-4A 

f«'5A 

RS-7A 

RS-10A 

RS-12A 

RS'12B 

RS-20A 

RS'35A 

RS'SOA 
fiS-70A 


Gny       BM 


i 
« 
* 


ICS' 

lAaptJ 

3 

4 

S 

7 

10 

12 

12 

20 

35 

50 
70 


£IZi  |li) 
H  X  W  X  i 

3  X  4^  X  5^ 
3^  X  6'?  X  9 

Z^  X  6Vi  X  Vk 
3'4  X  6'flr  X  9 

4  X  Vh  X  tO'Z-i 
4^^  X  8  X  9 

4  X  7^^  X  Wk 
5  x9x  WtL 
5x  11  X  11 

6x  13^  X  11 

6  X  laVi  X  12% 


Slipprif 

%\.  (Ili.t 

4 

s 

7 
% 

11 
13 
13 
IS 
27 

46 

46 


RS'M  SERIES 


MODEL  RS-35M 


MODEL 

Swiichable  voJt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 
RS-rOM 


CARtililUi 

iltf  (Aaff) 


16 

25 

37 
57 


ICS' 
(Alfll 

12 

20 

35 

56 
TO 


%\i%  (IM] 
H  xW  xl 

4'^  x  6  X  9 

5  X  9  X  Wk 
5  X  11  X  11 

6  X  13=^  X  11 

6  X  13y*  X  \2\ 


Shipplii 

WL  (IISJ 

13 

Id 

27 

46 
48 


VS-M  AND  VRM-M  SERIES 


Separate  Vott  and  Amp  Mel^^  •  Output  Voltage  adjustable  from  2-15  volts  *  Currem  Jimrt  adjustable  from  IS  amps 


MODEL  VS-35M 


RS-S  SERIES 


MODEL  RS-12S 


to  Full  Load 


L 


VS-12M 
VS-20M 
VS^35M 

VS-50M 
V&70M 


Ctltlliiit 

Dilf  (A«f«| 
@13.SVDC  @10VDC  @5VDC 


9 

16 
25 

37 
€7 


^^ table  racK  mouTit  power  supplies 
VRM^B&M  25 

VRU-50M  37 


5 

9 

IS 

22 
34 

IS 
22 


2 
4 
7 

to 

16 

7 
10 


ICS' 
(Aiptl 

@i3.av 

12 

20 
35 
50 
70 

35 

50 


Sill  IIN] 
H  X  W  X  D 

it%  X  fl  X  9 
5  X  9  X  10^^ 
5x  11  X  11 

6X  13^/*  X  11 
6x13^^x12% 

5%  X  19  X  12*4 
5%x  19x  12^ 


Slipplll 

Wl,  [llt.l 

13 

20 

29 

46 
43 

38 


Byiit  In  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 

SL-11S 


Gny      ItMl 


* 


i 


tMfiiiiit 
Qily  lAaptl 

6 

7.5 
9 

16 
7 


ICS* 

Anpt 

7 

10 
12 

11 


Sizi  (tN| 
H  xWx6 

4  X  Vk  X  Wk 

4  X  IVi  X  10^^ 

4^k  X  a  X  9 
5  X  9  X  Wz 

2^  X  7^  X  9% 


Slippiil 

WL  illt.l 

10 
12 
13 
16 

12 


'iCS^lntermittent  ComHiimicaTlon  Service  (50%  OuT^  Cycle  Smin  t^n  5  min.  olf) 


CIRCLE  16  ON  READER  SEBVJCE  CARD 


'    THE  TEAM 

El  Supremo  &  Founder 

Wayne  Green  W2NS0/1 

Associate  Publisher 
F.  I.  Marion 

Associate  Teclinical  Editor 
Larry  Antcnuk  WB9RRT 

Nitty  Gritty  Stuff 

J.  Ciayton  Burnett 

Pnscilla  Gauvin  i 

Joyce  SawtefJe 
David  Underwood 

Contributing  Culprits 
Bill  Brown  WBSELK 
IVfike  Bryce  WB8VGE 
Joseph  ECarrK4iPV 
Michael  GeierKBIUM 
Jim  Gray  W1XU/7 
Chuck  HOLighton  WB6I6P 
Dr.  Marc  Leavey  WA3AJR 
Andy  MacAlifster  WA5Z1B 
Dave  Miller  NZ9E 
Joe  Moeli  K0OV 
Carole  Perry  WB2MGP 
Jeffrey  Sloman  NiEWO 

Advertising  Sales 
Frances  Hyvarinen 
Roger  Smith 

603-924-0058 
800-274-7373 
Fax:  603-924-8613 

CSIrculation 
Unda  Cougliian 
Heien  Senechai 

Data  Entry  &  Other  Stuff 
Christine  Aubert 
Norman  Marion 

Business  Office 

Editorial    -    Advertising    -    Circulation 

Feedback  -  Product  Reviews 

73  Amateur  Radio  Today  l\1agazine 

70  Route  202N 

Peterborough  NH  03458-1107 
603-924-0058 
Fax;  603-924-8613 

Reprints:  $3  per  article 
Back  issues:  $5  each 

Printed  in  the  USA  by 
Quad  Graphics 


Manuscripts:  Contributions  for 
possible     publtcation     are     most 

welcome.  Well  do  the  best  we  can  to 
return  anything  you  request,  but  we 
assume  no  responsibiiity  for  loss 
or  damage.  Payment  for  submitted 
articles  wili  be  made  upon  publication. 
Please  submit  both  a  disk  and  a  hanj 
copy  of  your  article  (fBM  (ok)  or  IVIac 
(preferred)  formats),  carefully 
cliecked  drawings  and  scl^ematics, 
and  the  clearest,  best  focused  and 
lighted  photos  you  can  manage.  "How 
to  write  for  73"  guidelines  are  available 
on  request,  US  citizens  must  include 
their  Social  Security  number  with 
submitted  manuscripts  so  we  can 
submit  it  to  you  know  who. 


10 


16 


IS 


25 


31 


35 


40 


44 


St 


Including  Ham  Radio  Fun!     ^J;5  l^tl 

IS>dUEf  #438 

Amateur 
Radio  Today 

TABLE  OF  CONTENTS 


FEATURES 

Getting  Ready  for  Phase  3D  -  WA5Z1B 

Start  txfw  to  be  prepared  for  amateur  radio's  next  great  adventurB. 

DXing  10m  FM  From  Perth  -  VKSFtO 

The  sunspols  are  rising,  so  10m  will  be  commg  back. 

The  Whole  World  -  In  the  Palm  of  Your  Hand!  -  NZ9E 

And  you  thought  007  h^d  some  neat  stuff. 

Communicafions  &  Live  ATV  Via  Outer  Space  -  W82CF,  W9NTP 
Some  real-iife  use  of  the  ham  satellites. 

ASOO-FoOFl  Antenna?  -  KD3VR 
Going  to  new  heights  in  Maryland, 

ARRL  Code  Sutvey  *  AC5HU 

Shouid  code  be  liept  bs  a  license  requlmrnent? 

Are  You  Ready  To  Recharge?  -  N4UAU 

Learn  about  a  r}ew  battery  technology— tfien  build  the  project  to  utilize  It, 

Tof^Fed,  Out-of-Ftiase,  Phased- Viertica Is  (TOP)  Antenna  -  K0NM 
Computer  simulated  and  field  tested. 

A  FulJ-Trme  Space  Shuttle  Monitoring  Station  -  K4DRF 

Other  obligations  won  'I  keep  you  Earthboundf 


DEPARTMENTS 

WB6IGP      56    Above  &  Beyond 

73    Ad  Index 
KB1UM       77    AskKaboom 
55    Barter  n^  Buy 
76    Carr's  Corner 
60    Hamsats 

Hams  With  Class 

Ham  to  Ham 

Homing  In 

Letters 

Never  Say  Die 

New  Products 

Propagation 

QRP 

QRX 

Radio  Bookshop 

RTTY  Loop 

Special  Events 

Updates 


K4IPV 
WA5ZIB 

WB2MGP    SB 

NZ9E  82 

K0OV  58 

6 

4 

SO 

SO 

84 

8 

69, 79,  80,  88 

WA3AJR     79 

54 

88 


W2NSD/1 

W1XU 

WB8VGE 


REVIEWS 


HAM  RADIO  FUN  SECTION 


27       SatelFite  Tracking  With  Style  -  KA0SN  L 
Nova  for  WifKk>w^'' 

33       KC2  Multi-Function  Transceiver  Accessory  -  W3DX 

7776  tiny  iiit  ti^t  does  it  ail! 


K20AW      64     Communications  Simplified, 

Part  1 5  Antenna  basics 


WB2CQM    70 


Optimizing  the  Hamfest 
Experience 

The  next  hamfest  fiea  market 
you  surf  can  bee\/en  more 
rewardir^g. 


Warning:  Important  construction  correction — see  page  88. 


On  the  cover:  John  Williams  N5SJZ  launches  the  500-foot  antenna.  Photo  by  Debby  Williams 
N5SKA.  Article  begins  on  page  31 . 
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columns  in  this  issue.  G  =  great!,  O  -  okay,  and  U  -  ugh.  The  G's  and  O's  will  be 
continued.  Enough  U's  and  it's  Silent  Keysville.  Hey,  this  is  your  communications 
medium,  so  don't  just  sit  there  scratching  your...er...head.  FY):  Feedback  "number"  is 
usually  the  page  number  on  which  the  article  or  column  starts. 
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to  73.  What?  AM  of  your  ham  friends  are  already  subscribers?  Donate  a  subscription  to  your  local  school  library! 
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Never  srv  die 


Wayne  Green  W2NSD/1 


Scliof>[  Finally  Reinvented 

As  I  keep  meniioning  (end- 
lessly, I  guess),  our  compulsory 
public  school  system  really 
sucks.  And  (ugh!)  \V^  getting 
worse.  Having  totally  failed  to 
get  you  to  do  anything  about  this 
miseralile  situation,  Tve  been 
doing  a  lot  of  research.  I've  writ- 
ten about  what's  going  on  and 
made  some  proposals  for  im- 
proving things  in  my  Deckue 
Wcir  book,  plus  also  in  several 
segments  of  my  20/20  Foresight 
series.  Fm  busy  updating  both  of 
these  out-ot-prini  books,  by  the 
way. 

Many  schools  have  been  ex- 
perimenting with  ways  to  im- 
prove things,  and  in  most  cases  I 
iheir  ideas  have  been  helping. 
You  know,  it's  been  shown  actu- 
ally possible,  even  in  the  worst 
inner  city  ghettos,  to  get  parents 
actively  involved  in  their 
children's  education. 

But  the  best  model  school  for 
the  future  that  Fve  heard  about, 
by  a  wide  margin,  is  the  Sudbury 
Valley  School  in  Framingham, 
Massachusetts.  I'd  class  this  as 
the  best  school  in  the  country. 
No,  probably  the  best  in  the 
whole  w^orld!  Ir^s  a  model  of 
iconoclastic,  innovative  think- 
ing. A  reader  stiggested  I  look 
into  the  school  so  1  sent  for  a 
book  about  it  and,  when  I  read  it, 
1  got  really  excited.  Id  say  this 
is  probably  the  single  most 
important  book  Fve  ever  read. 

How  about  a  school  with  no 
classrooms,  no  regular  classes, 
no  grades,  no  tests,  and  no  cur- 
riculum? How  about  a  school 
that  is  so  superb  thai  every 
graduate  desiring  to  go  to  col- 
lege has  been  accepted  by  a  col- 
lege (usually  the  one  of  their 
choice),  despite  there  being  no 
grade  transcripts  available,  or 
even  a  teacher  evaluation?  How 
about  a  school  for  kids  from  four 
to  18  where  they  team  what  they 
want  to  ieam,  when  and  il  they 


want  to  learn  it,  and  with  no 
pressure  from  anyone  but  them- 
selves to  enforce  learning?  Not 
even  the  parents!  How  about  a 
school  wiicre  kids  can  learn 
eight  years  of  math  in  20  contact 
hours — just  because  they  want 
to?  Where  kids  read  voraciously 
because  they  want  to? 

For  most  things  the  kids  teach 
themselves,  but  when  they  want 
help  from  a  teacher  it's  avail- 
able. The  end  result  is  a  bunch  of 
very  self-reliant,  self-motivated 
kids  with  top  notch  educations, 
kids  who  keep  right  on  learning 
all  through  their  lives. 

Spend  the  $7  for  the  book» 
plus  $2  shipping  for  Free  ai  Last 
by  Daniel  Greenberg,  and  eat 
your  heart  out  that  you  didn't 
have  the  opportunity  to  go  to  a 
school  like  this.  Maybe  it's  time 
to  start  one  in  your  town.  Order 
the  book  immediately,  before 
you  forget,  from  Sudbury  Valley 
Schof^l  Press,  2  Winch  Street, 
Framtngham  MA  01 701. 

Here's  a  school  where  every 
decision  is  made  by  the  students 
and  teachers  together,  where 
there  are  no  administrators,  no 
graffiti,  where  ihc  students  do  all 
the  maintenance,  where  there  is 
no  government  funding,  yet  the 
school  costs  less  than  half  as 
much  as  a  public  school  per 
student,  and  yes,  it's  accredited 

The  fact  undiscovered  by  our 
public  school  teachers,  teachers' 
colleges,  and  school  adnnnistra- 
tors  is  that  you  cannot /brc^  chil- 
dren to  Icaj  n.  Oh,  under  pressure 
(via  ridicule  and  humiliation) 
they'll  memorize  enough  to  pass 
tests.  But  95%  or  so  of  that  stuff 
is  gone  by  the  next  semester. 

In  college  I  began  to  under- 
stand this.  When  I'd  have  a 
problem  with  a  course  I  w^as  tak- 
ing I'  d  ask  an  upper  classman  in 
my  fraternity  for  help.  The  an- 
swer was  always  the  same,  '*Oh* 
I  passed  that  course,  I  don't 
remember  much  of  it.  Sorry." 
ll  really  came  home  when  I 


went  back  to  college  after  World 
War  l[.  Fd  gone  for  two  years 
before  the  War  came  along  and 
the  local  draft  board  decided  1 
would  be  of  more  value  in  the 
trenches  than  sluing  around  in 
class.  So  I  joined  the  Navy.  You 
can  read  more  about  my  exciting 
adventures  (we  came  tha-a-at 
close  to  being  killed  several 
times)  in  my  Untie  Wayne's  Sub- 
marine   Adventures    in     WW  I! 


During  the  first  two  years  of 
college  I  suffered  through  four 
semesters  of  calculus.  1  really 
suffered.  1  haled  it.  1  wouldn*t 
have  hated  it  so  much  if  the 
teachers  had  been  able  to  give 
me  any  idea  of  what  I  might  be 
able  to  use  it  for.  Yes,  l  kept  ask- 
ing, and  if  just  made  ihem  mad. 
The  best  explanation  I  was  ever 
able  to  get  was  that  if  I  wanted  to 
find  out  how  big  a  sphere  I  could 
put  into  a  cone^  calculus  would 
help.  You  know,  it's  never  come 
up!  Nor,  in  my  45  years  of  pub- 
lishing technical  articles,  has 
there  been  any  serious  need  for 
me  to  deal  with  calculus. 

Anyway,  after  being  away  for 
four  years,  when  1  went  back  to 
college  (paid  for  by  the  govern- 
ment under  PI. -16)  I  still  had 
one  more  term  of  required  calcu- 
lus to  go.  The  trouble  was,  w^hcn 
I  opened  my  old  calculus  book 
to  refresh  my  memory,  f  found  I 
had  no  memory.  It  was  just  as  if 
rd  never  been  through  those  two 
years  of  misery.  So  I  spent  my 
summer  going  back  over  the  old 
material,  re-memorizing  a  bunch 
of  stuff  that  didn't  make  much 
sense.  1  had  to  ^1earn"  it  all  over 
again.  Grumble,  And  ail  that  for 
a  totally  useless  diffeieniial 
equations  course,  which  tnainly 
involved  my  memorizing  hun- 
dreds of  equations.  We  never 
were  given  any  practical  appli- 
cations, so  I  still  don't  know 
what  that  was  all  about. 

CoHege  was  an  agonizing 
blizzard  of  memorizing  for  tests. 


I  have  litUe  recollection  of  any- 
thing that  went  in  and  out  of  my 
memory  at  the  time.  Nor  has 
much  of  that  ever  been  of  the 
slightest  value  to  me  in  life. 

The  Sudbury  Valley  School 
has  shown  that  if  you  leave  kids 
alone  they  aie  harder  task  mas- 
ters than  teachers  ever  would  be. 
They  learn  what  they  are  inter- 
ested in,  when  they  are  inter- 
ested. Not  one  of  the  ''buts" 
youVc  going  to  come  up  with  is 
valid  in  the  real  world. 

Our  public  schools,  as  Fve 
discussed  before,  were  modeled 
on  the  Prussian  military  schools, 
v^hose  purpose  was  to  turn  out 
obedient  soldiers  who  would  fol- 
low orders  without  qitestion.  But 
is  that  really  what  you  w^ant  for 
your  kids?  Well,  that's  what 
you^e  getting,  and  you're  going 
along  with  it. 

Most  of  you  are  too  old  to 
have  kids  in  school,  but  you  do 
have  grandchildren,  so  send  for 
a  copy  of  the  book  for  each  of 
your  children.  It'll  be  one  of  the 
best  $9  you  ever  invested. 

Oh  yes.  my  university.  When  I 
w'as  back  there  recently  as  a 
member  of  the  RPl  Councik  I 
was  assured  by  the  president  of 
the  student  council  that  nothing 
has  really  changed,  that  the  uni- 
versity still  operates  on  ihc  basis 
of  memorisation  and  tests.  And 
sure  cnoueh.  thevVe  still  teach- 
ing  classes  with  rows  of  desks 
and  blackboards-  Wow!  Right 
out  of  the  19th  century. 

One  Sudbury  Valley  School 
graduate  put  it  this  way:  "Public 
school  systems  are  set  up  as  die- 
tatorships,  which  is  why  chil- 
dren who  develop  in  public 
school  systems  end  up  the  same 
w  ay  that  prisoners  in  prisons  de- 
velop: they  tend  to  become  men- 
tally sluggish  and  submissive," 
Hmm,  so  tlxafs  my  problem! 

Mooned  Again 

Yes,  of  course  T  realize  that 
the  whole  idea  of  all  those  moon 
landings  almost  30  years  ago  be- 
ing a  giant  hoax  is  so  ridiculous 
that  Wayne  Green  is  off  his 
rocker  for  even  reading  about 
such  nonsense.  I  used  to  figure 
that  the  30%  of  tiie  American 
public  who  didn't  believe  we'd 
ever  been  to  the  moon  must  be  a 
bunch  of  ignoramuses.  Then 
Ren6*s  book,  NASA  Mooned 
America  arrived  one  day  in  the 
mail 

Well,  I  get  all  kinds  of  weirdo 

baloney  in  the  mail.  The  Iraqis 

Co7it.miied  on  pmje  f  7 
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Synthesized 

FM  Stereo 

Transmitter 


Microprocessor  controlled  for  easy  freq 
programming  using  DIP  switches,  no  drifl,  your  signal  is  fock 
so^id  all  the  time  ■  jusl  jike  the  commerciaJ  stations,  Audio  quality 
is  exceller^l,  connect  to  the  line  output  of  any  CD  player,  tape 
deck  or  mike  mixer  and  you're  on-tlie-air.  Foreign  buyers  will 
appreciate  the  high  power  output  capability  of  the  FM-25;  many 
Caritibean  folks  use  a  single  FM-25  to  cover  the  whole  island! 
l^Jew,  irnpfov^,  cfean  and  hum-free  runs  on  either  12  VDC  or 
120  VAC.  Kil  comes  comptete  with  case  set,  whip  antenna,  133 
VAC  power  adapter  -  easy  or\&  evening  assefnbiy, 

FM-25,  Syrithssized  FM  Stereo  Transmitler  Kit 51 29,B5 


Tunable  FlUI 

Stereo 
Transmitter 


A  lower  cost  aitemative  to  our  high  performance  iransmiiters, 
Oflers  great  vaiue,  lunable  over  the  88-108  MHz  FM  broadcast 
Jjand,  pl&nty  of  power  and  our  manual  goes  fnto  great  cteiaii  out- 
linirtg  aspects  of  antennas,  transmitting  range  and  Ihe  FCC  rules 
and  regulations.  Connects  lo  any  cassette  deck,  CO  player  or 
mixer  and  you're  on-the-aJf,  you  11  be  amazed  at  the  exceptional 
audio  quality!  Runs  on  inlernai  9V  battery  or  external  power  from 
5  to  15  VDC,  or  optional  120  VAC  acfapier.  Add  our  matching 
case  and  whip  antenna  set  lor  a  nice  finished  look. 

FM<10A,  Tunable  FM  Stereo  Transmitter  Kit $34.95 

CFM,  Matching  Case  and  Antenna  Set ..♦*♦**.  $14^5 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to  1 
watt  over  a  frequency  range  of  100  KHz  to  over  1000  MHz! 
Use  as  a  lab  amp  for  signal  generators,  plus  many  foreign  users 
employ  the  LPA-1  to  boost  Ihe  power  of  their  FM  Stereo  trans- 
mitters, providing  radio  service  through  an  entire  town,  Power 
required:  12  to  1 5  volts  DC  at  250n^A,  gain  ol  SSdB  at  10  MHz, 
10  dB  at  1000  MHz.  For  a  neat,  professjonally  finished  look,  add 
the  optional  matching  case  &eL 

LPA-1 ,  Power  Booster  Amptif ier  Kit , $39,95 

CU^A,  Matching  Case  Set  for  LPA-I  Kit„ SI 4,95 

LPA-t m,  Fuity  Wired  LPA-I  with  Case (99.95 


:^-'W!:' 


h/licro  FIVi 
Wireless  Mike 


World^s  smai^est  FM  transmitter  Size  of  a  sugar  cube!  iJses 
SfdT  {Surface  Mouni  Technology)  devices  arid  mini  eJectret  con- 
denser  microphone,  even  the  batiery  is  included.  We  giv^  you 
two  compiete  sets  of  SMT  parts  to  allow  tor  any  errors  or 
mishaps-build  it  carefully  and  you've  got  extra  SMT  parts  to 
build  another!  Audio  quality  and  pick-up  is  unbelievable,  trans- 
mission rar^  up  to  300  feet^  lunabte  to  anywhere  in  starkdard 
FM  band  88  tolOB  fVIHz.  7/B^  x  3/8"h  x  3/4lh. 

FM-5  Micro  FM  Wireless  Mike  Kit 519S5 


Crystal 

Controlled 

Wireless 

IVIilce 


Super  stable,  drift  free,  not  affected  by  temperature,  metal  or 
your  body!  frequency  is  set  by  a  crystal  in  the  2  meter  Ham 
band  of  146.535  MHz,  easily  picked  up  on  any  scanner  radio  Of 
2  meter  rig,  Changing  the  crystal  to  put  frequency  anywhere  in 
the  140  to  160  Mhfe  range^crystais  cost  only  five  or  six  dolfars. 
Sensitive  eiectret  condensor  mike  picks  up  whispers  anywhere 
in  a  room  and  iransmit  up  to  1/4  mrte.  Powered  by  3  vott  Lithium 
or  pair  of  watch  batteries  which  are  included.  Uses  the  latest  in 
SMT  surlace  mount  pans  and  we  even  include  a  few  extras  in 
casB  you  sneeze  and  loose  a  pal! 

ms.  Crystal  Controlled  FH  Wireless  Mike  Kit $39,95 

Fhi^WTFuily  Wired  FM-6 * $59,95 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professfonaE 
frequency  synthe^ 
sized  FM  Stereo 
transmitter  station  in 
one  easy  to  use, 
handsome  cabinet. 
Most  radio  stations 
require  a  whole 
equipment  rack  to 
hold  afl  the  features 
weVe  packed  into  the  FM-100.  Set  frecfuency  easily  vvith  the 
tjp/Down  freq  buttons  arKJ  Ihe  big  LEO  digital  display.  Plus 
there's  input  low  pass  filtering  that  gives  greai  sound  no  matter 
what  the  source  {no  more  squeais  or  swishing  sounds  Irom  cheap 
CD  player  inputs!)  Peak  limiters  (or  maximum  'punch'  in  your 
audio '  without  over  modulation,  LED  bargraph  meters  for  easy 
setting  of  audio  levels  and  a  buitt-in  mixer  with  mike  arKi  line  level 
inputs.  Churches,  drive-ins,  schoofs  and  coiteges  find  the  FM-IOO 
to  be  the  answer  to  their  transmitting  needs,  you  wrill  too.  No  one 
offers  all  these  features  at  this  pri€e!  Kit  includes  sharp  looking 
metal  cabinet,  whip  antenna  and  120  vdt  AC  adapter.  Also  runs 
on  12  volts  DC. 

We  ^/so  offer  3  h'^n  pov^er  export  version  of  the  FM-100  ihaVs 
My  assembled  mth  one  watt  of  HF  power,  for  miles  of  program 
coverage.  The  export  version  ca/i  only  be  shipped  outside  the 
USA,  or  Within  the  US  if  accompaotedby  a  stgned  statement  that 
ihe  mil  witi  be  exported. 

m-m,  Professional  FM  Stereo  Transmitter  Kit ,.,... .  $299.95 

FM-100WT,  Fully  Wired  High  Power  FM-tOO $429.95 


Speech 

Descrambler 

Scrambler 


Decode  all  that  gibbensh!  This  is  the 
popular  descrambler  /  scrambler  that  you've  read  about  in  all  the 
Scanner  and  Electronic  magazines.   The  technology  used  is 
known  as  speech  inversion  which  is  compatible  wiiTi  most  cord- 
less phones  and  many  police  department  systems,  hook  it  up  to 
scanner  speaker  terminals  and  you're  in  business.  Easily  config- 
ured for  any  use:  mike,  line  levei  and  speaker  oulp^Jt/inpu($  are 
provided.  Also  communicate  in  total  privacy  over  telephone  or 
radio,  full  duplex  operation  -  scramble  and  unscramble  ai  the 
same  time.  Easy  to  buiki,  ail  complex  circuitry  contained  in  new 
custom  ASIC  chip  for  dear,  dean  audio.  Runs  on  9  to  15 VDC, 
RCA  phono  type  jacks.  Our  matching  case  set  adds  a  super  nice 
professional  look  to  your  kit, 

SS-?OA,  Speech  Oescramfeler.'Scrambler  Krt , $33,95 

CSS,  CustofTi  Matching  Case  and  Knob  Set $14.95 

SS'70AVrr,  Fully  Wired  SS-70A  with  Case $79.95 

AC12-5, 12  Voft  DC  WaEI  Plug  Adapter $9.95 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phone  numbers, 
repeater  codes,  control 
I  codes,  anywhere  touch- 
tones  are  used,  your  T6-1  will  decode  and  store  any  number  it 
hears.  A  simpfe  hook-up  to  any  radio  speaker  or  phone  tine  is  all 
thai  is  required,  and  since  the  iG-t  uses  a  central  office  quafity 
decoder  and  microprocessor,  it  will  decode  digits  at  virtually  any 
speedf  A  256  digi!  non- volatile  memory  stores  numbers  for  100 
years  ■  even  with  the  power  turned  off,  and  an  8  digit  LED  display 
allows  you  to  scroll  through  anywhere  in  memory.  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  of  numbers  that  were  decoded  more  than  2  seconds 
apart.  The  TG-1  runs  from  any  7  to  1 5  volt  DC  povifer  source  and 
is  both  voltage  regulated  and  crystal  controlled  for  the  uitin^ate  in 
stability:  For  stand-alone  use  add  our  matching  case  set  for  a 
clean,  prolessionaily  frnished  project.  We  have  a  TG-I  connected 
up  here  at  the  Ramsey  factory  on  the  FM  radio.  It's  fun  lo  see  the 
phone  numbers  that  are  dialed  on  the  morning  radio  show! 
Although  the  TG-I  requires  less  than  an  evening  to  assemble 
(and  is  fun  to  build,  toof},  we  offer  the  TG-1  fully  wired  and  tested 
in  matching  case  for  a  special  price. 

TG-1,  Tone  Grabber  Kit $99.95 

CTG.  MalchtflQ.Case  Set  for  TG-1  KIL $1195 

TG-1WT,  Fully  w/ired  Tone  Grabber  with  Case $149.95 

AC12'5, 12  Volt  DC  Wall  Piug  Adapter S9.95 

CIRCLE  34  ON  READER  SERVICE  CARD 


Mini-Peeper 
Micro  Video 
Camera 


Super  smalJ,  high  quality 
fully  assembled  B  &  W 
CCD  TV  camera  the  size 
of  an  ice  cube!  Provides  excetleni  pictures  in  low  light  (2  lu)(),  or 
use  our  IR-1  Infra ^ Red  light  source  lo  invisibly  illuminate  an 
entire  room  on  a  pilch  black  night!  Imagine  the  possibiJitles... 
build  it  into  a  smoke  detector,  waEI  cIock,  lamp,  book,  radio. 
Exact  same  camera  that's  in  big  buck  detective  catalooues  and 
stores.  Kit  includes:  fully  asseraled  C CO  camera  module,  cor>- 
nectors,  interlace  PC  board  kit  with  proper  vottage  regulation 
and  filtering,  hook-up  details,  even  a  mini  microphone  tor  sensi- 
tive sounds  Two  models  availabJe:  Wide  Angle  Lens  3.6mniiT2, 
adjustahSe  focus  lens,  92  degree  vfew;  Pinhole  Lens  5,5mm/f4.5, 
60  degree  view.  The  Pint>ole  Lens  is  physically  much  ftatter  and 
provides  even  greater  depth  of  focus.  The  camera  Etseif  is  1.3" 
square.  The  Wide  Angle  Lens  is  about  t"  long,  Pinhole  Lens 
about  1/2^  interface  PC  board  is  i"  x  2^  and  uses  RCA  jacks  for 
easy  hook-up  to  VCRs,  TVs  or  cable  runs.  Power  required  is  B 
to  14  VDC  @  t50  mA.  ResoEution:  380  x  350  lines.  Instruction 
manual  contains  ideas  on  mounting  and  disguising  the  Mini- 
Peeper  along  with  info  on  adding  one  of  our  TV  Transmilter  kits 
(such  as  the  MTV-7  unit  below)  for  wireless  transmission* 

MP-1,  Wide  Angle  Lens  CCD  TV  Camera  Outfit $169.95 

MP-1PH,  Pin-Hole  Lens  CCD  TV  Camera  Outtil 3189.95 


MicroStation 
Synthesized 

UHF  TV 
Transmitter 


Now  you  can  be  in  the  same  league  as  James  Bond,  This 
transmitter  is  so  small  that  il  can  fit  into  a  pack  of  cigarettes  - 
even  inctuding  a  CCD  TV  camera  and  battery!  Model  airplane 
enthusiasts  pul  the  MTV-IA  into  airplanes  for  a  dynamite  view 
from  the  cockpit,  and  the  MTV-7A  is  the  transmitler  of  choice  for 
balloon  launches.  Transmitter  features  synthesized,  crystal  con- 
trolled operation  for  drift-free  transmission  of  both  audio  arid 
video  on  your  choice  of  frequencies:  Standard  UHF  TV  Channel 
52  (which  shoukj  only  be  used  outside  of  the  USA  to  avoid  vio- 
lating FCC  ruJes),  and  439.25  MHz  or  91 1.25  MHz  which  are  in 
Ihe  amateur  ham  bands.  The  439.25  MHz  unit  iias  the  nifly 
advantage  of  being  able  lo  be  received  on  a  regular  ^cable- 
ready'  TV  set  tuned  to  Cable  channel  63,  or  use  our  ATV-74 
converter  and  receive  it  on  regular  TV  channef  3.  The  91 1.25 
MHz  unit  is  suited  for  appfications  where  receplion  an  a  regular 
TV  is  not  desired,  an  AtV-79  must  be  used  for  operation.  The 
MTV'7A"s  output  power  is  alnx>s!  IDO  mW,  so  transmttting  range 
is  pretty  much  'line-of-sighf  whicn  can  mean  many  miles!  The 
MTV-7A  accepts  standard  black  and  white  or  color  video  and 
has  its  own.  on-board,  sensitive  eiectret  micorphone.  The  f^TV- 
7A  is  available  in  kil  form  or  fully  wfred  and  tested.  Since  Ihe 
latest  in  SMT  (Surface  Mount  Technology)  is  used  to  provide  for 
the  smallest  possible  size,  the  kit  version  "is  recommended  tor 
experienced  builders  only.  Runs  on  12  VDC  @  150  mA  and 
includes  a  regulated  power  source  tor  a  CCD  camera. 

MTV.7A,  UHF  TV  Channel  52  Transmitter  Kil $1 59.95 

MTV-7AWT,  Fully  Wired  Channel  52  Transmitter .......  J249.95 

MTV-7A4, 439.25  MHz  TV  Transmitler  Kil $1 59-95 

MTV-7A4Wr,  Fully  Wired  439.25  MHz  Transmitter $249.95 

MrV-7  A9, 91 1 .25  MHz  TV  Transmitter  Kit .,...., $179.95 

HTV-7A9WT,  Fully  Wired 9lt.25  MHz  Transmitlef $269.95 

ATV-74j  439.25  MHz  Converter  Kit $1 59.35 

ATV-74Wr,  Fully  Wired  439.25  MHz  Converter $249.35 

ATV-79, 911.25  MHz  Converter  Kit $179.95 

ATV'79WT,  Fully  Wired  911.25  MHz  Converter $269.95 


RAIi/ISEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1-800-446-2295 

Sorry,  no  tech  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


t^j 


*«#h 


DIJG»V£R 


ORDERiNG  WFO:  Satisfaction  Guaranteed.  Examine  for  10  days,  if  no! 
pleased,  feturn  tn  original  lorm  iof  refund.  AcSd  $4-95  fo-'  shipptfig,  ^an- 
dJing  and  insurance.  Orders  under  120,  add  S3..0(f.  NY  resideftts  add  7% 
S2ie&  ta*.  Sorry,  no  COD&.  Foreign  orders,  add.20*/i  for  surfaoe  mail  or 
use  Cfedil  card  and  specify  5>}ipping  meth&d. 


L  ETTERS 


Number  S  on  your  Feedb&ck  card 


From  the  Ham  Shack 


George  Bergstrottif  Rancha 
Curdova  CA.  Your  appearance 
on  ihc  An  Bell  show  was  fasci- 
nating. Being  an  electronics 
luihhvisi  1  decided  U)  btiild  a 
''purifier'*  from  your  tlcscrip- 
lion.  Here's  the  schematic  I  put 
together  (Fig,  1).  Your  "AIDS 
Info*'  booklet  recommendaiion 
to  drink  8  oz.  of  water  before 
and  after  is  apparcnlly  imporlanl 
since  1  don't  drink  much  water 
unless  it  has  Sanka  in  it  and 
ended  up  with  twx)  nearly  pain- 
less boits  on  my  back*  which 
quickly  cleared  up.  T  vc  already 
noticed  improve ments  in  my 
skin  and  nails.  1  started  with  one 
salt  pad  at  the  ankle  and  the 
other  just  below  the  knee,  but 
now  T*m  using  one  at  the  left 


arm  wrist  and  the  other  above 
the  clhow. 

Ron  Gang4XlMK,  As  I  look 
through  the  different  amateur  ra- 
dio pLiblic;.tiions,  indeed  almost 
all  of  them,  I  see  some  interest- 
ing soul-searching.  Ideas  w^hich 
not  loo  long  ago  would  have 
been  considered  hereiical  have 
now  even  popped  up  on  the 
pages  of  the  rather  conservative 
QST.  To  sum  it  op:  You  can  now 
pass  messages  and  even  voice  to 
any  spot  in  the  world  on  the 
Imemct.  The  rinancial  outlay  on 
the  hard  and  software,  plus 
local  telephone  calls,  is  cheaper 
than  that  of  a  ham  station 
with  good  worldwide  communi- 
cations capabilities.  And,  of 


I3<h  24  Vn.  #  lOOmA  niui 


+  36V 


^ 


+36V 


-ISV 


All  calls  lU0iiF,5OV,    Dkxte*  J  A,  iUW. 


Ml 


lOUK 

ic, 

Vciluige 


>v>v 


555' 


NPN 


tsAHi  it} 


*  SelLVi  R  (u  pfiduLV  i*i|tjjl  «i)tiii£L^  ^wiog^  fe^.  Jk  i^^g^  $a  salt  pad  PJ  ^  v?  P2. 
SUft  vttili  22k.  AIh\  Cipnmict  3l 22k  nfsklor  ui  fcittLulLiic  UxJy  ruiiisiarijcv  Ivtwedn  PI  ^  ?2, 


iX-t 


is  us  li)!l(iws: 


lb 
31? 
Odl 


3%K 


J-lftm  ■ 


8 


Q 


Timer 
555 
LC. 


J^ 


_rL_n_ 
> 


To 

LED 


^ 1    J15|iF 


To 

tsv 


fig.  L  George  Bergstrom  's  piaifier. 
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ootirse,  the  Internet  Isn't  affected 
by  stinspots  and  doesn'  t  cause  TV  1. 
Emereencv  commxinications? 
Cellular  telephones  are  almost  uni- 
versaJ,  so  help  can  be  easily  sum- 
moned. No  need  to  hope  that 
someone  else  is  on  the  repeater  and 
can  make  a  phone  call  for  you  when 
you*re  in  trouble. 

Now,  as  you  probably  know, 
this  past  spring  we  experienced 
some  ghastly  terror  bombings. 
When  the  bombing  massacre  oc- 
curred at  Tel-Aviv's  Diezengoff 
Centre  shopping  mall  during  the 
Purim  school  holiday,  the  na- 
tional telephone  network  be- 
came so  overloaded  by  phone 
calls  that  the  system  crashed  and 
all  telephones  were  temporarily 
rendered  useless.  Hams  jumped 
in  to  help  on  the  Tel-Aviv  2 
meter  repealer,  this  being  the 
only  workable  communications 
at  the  time. 

A  w^eek  later,  after  driving 
some  friends  to  the  airport,  my 
car  broke  down.  On  the  Tel -Aviv 
repeater  one  ham  took  care  of 
the  phone  calls  to  my  home 
while  another  ham,  a  mechanic 
in  the  general  vicinity,  drove 
over  to  where  I  was  stuck  lo  help 
me  out.  The  day  before  that  1 
was  in  Jerusalem,  and  accompa- 
nied by  a  non-ham  friend.  1 
dropped  in  to  an  informal  ham 
get-together.  My  friend  was  im- 
pressed by  the  warm  manner  of 
the  group,  and  commented  on 
our  way  home,  "You  must  be 
really  good  friends  with  all  these 
people."  Actually,  \  had  only 
seen  them  face -to- face  on  a  few 
occasions,  but  we  had  been  talk- 
ing together  on  the  radio  for 
years. 

Tlicn  it  hit  me.  Ham  radio  is 
much  more  than  just  a  mode  of 
communications*  Ham  radio  is 
friendship.  Ham  radio  is  a  fra- 
ternity. Ongoing  contacts  build 
a  community  uf  people  who  are 
not  siran^j.  rs  u>  lmlH  other  Ham 
radio  counters  alienation.  Thus 
the  willingness  to  help  each 
other,  to  host  visiting  amateurs 
from  other  countries.  People  is 
what  ham  radio  is  all  about. 

The  actual  mode  of  commu* 
nications  via  radio  was  not  long 
ago  technically  beyond  the  gen- 
eral public,  But  for  most  of  us 
that  was  not  necessarily  the  at- 
traction of  it.  Now  that  the 


Internet  and  cellular  phones 
have  liberated  amateur  radio 
from  having  lo  be  "useful/'  it  is 
simple  to  ^cc  what  distinguishes 
it  from  the  former.  Ham  radio  is 
an  art  form.  We  are  into  it  be- 
cause we  like  it  for  what  it  is.  In 
the  words  of  the  "global  village ' 
guru  Professor  McLuhan.  "The 
medium  is  the  message."  Long 
live  ham  radio! 

Yep,  Ran,  w^  certainly  hifve  a 
great  fraternity.  Now  aU  ne 
hare  to  do  is  convhue  the  FCC 
and  Congress  that  internationai 
conviviality  is  worth  a  few 
billion  dollars  wanh  of  radio 
spectrum . . .  Wayne, 


Mike  Miller  WAS YKN.  Just 
a  quick  update.  1  recently  sent  a 
Bioelectrifier    to    Dr.     Val 

Hutchinson  of  Amarillo^  Texas, 
Last  night  he  called  to  say  that 
while  monitoring  his  body  dur- 
ing using  the  device,  that  his 
temperature  went  up  1.5  de- 
grees. This  was  repeatablc.  This 
might  explain  in  pan  the  results, 
since  viruses  and  bacteria  are 
easier  to  kill  at  an  elevated  body 
lemperarure, 

rve  been  getting  cuUs  about 
successes  with  a  variety  of  ills 
with  the  device,  and  no  reports 
of  failure  so  far...  Wayne. 


I 


Ernie  Strieklin,  Cherry 
Grove  AB.  1  just  wanted  you 
to    know    mv    results    with 

r 

the  Bioelectrifier.  I  just 
used  2N2102  transistors  in 
a  multivibrator.  Being  silicon, 
they  can  stand  up  to  50V  on  the 
collector.  I  used  30V  and  took 
off  from  the  collectors  of  the 
two  transistors  with  electrodes 
made  of  two  pennies  with  68 K 
resistors  in  scries  for  pulsing 
my  veins.  It  works  perfectly 
and  reduces  the  circuitry  to 
Just  a  multivibrator.  If  you 
use  MOSFET  circuitry  the 
multivibrator  can  be  two  NA.ND 
gales  in  an  IC.  The  results? 
Well  1  don't  have  AIDS,  but 
after  less  than  two  weeks  I've 
gone  from  183  pounds  to  167^ 
and  I've  never  felt  better  in  ray 
life.  It's  a  big  relief  to  get  rid  of 
those  extra  pounds. 

Curses.  Foiled  Again! 

In  the  August  issue  I  ran  a  let- 
ter from  W4FA  grumhliuE!  about 


finding  copper  foil  for  making 
weenie  antennas.  Boih  W4FA 
and  I  should  read  the  ads  more 
closely,  for  there,  on  page  71, 
was  an  ad  by  Hamco,  offering 
copper  foil  lape  ai  reasonable 
prices.  Call  303-795-9466  and 
ask  Lany  Feick.  If  you're  too 
cheap  to  call,  invesi  a  lousy  32 
cents  in  a  letter  to  3333  W 
Wagon  Trail  Drive,  Englewood 

CO  80  no. 

Get  yourself  in  gear  and  start 
peppering  me  with  articles  on 
the  great  anteniias  you've  de- 
signed with  this  stuff.  We're  into 
good  antenna  weather,  when 
there*s  lots  of  snow  and  ice  to 
make  antenna  raising  memo- 
rablCt  1  know  Fll  never  forget 
putting  together  a  twin^three 
antenna  in  the  yard  of  my  fra- 
ternity house  wallowing  around 
in  three  foot  of  snow.  Every  time 
I  put  the  soldering  iron  down  it 
disappeared.  But,  hoc  boy,  did 
that  antenna  ever  work  out !  I' ve 
put  up  some  pretty  bi^  beams 
since  then«  but  none  have  ever 
given  me  the  reports  I  got  with 
two  of  those  wire  antennas  hung 
at  90"*  from  each  other  from 
the  fraternity  house  to  trees  on 
the  edge  of  our  yard.  My  ham 
station  filled  the  basement. 

Okay,  you  have  your  ins  frac- 
tions. Design,  buy  foil  from 
Larry,  builds  check  it  out,  write, 
take  some  darned  good  pictures, 
and  don  V  forget  to  send  me  a 
disk  copy  of  the  text,.,  Wayne. 

Phillip  Holmes,  Van  Wert 

OH.  Jim  Gray  gives  more  credit 
to  HAARP  than  the  project  de- 
serves. There  seems  to  be  some 
eagerness  to  attribute  capabili- 
ties of  Dr.  Bernard  Eastland's 
patents  to  this  classified  project. 
Unless  HAARP  is  somehow  ma- 
nipulating the  Eanh*s  magnetic 
field  to  produce  much  higher 
energies  than  the  system  itself 
is  broadcasting — well,  the 
power  is  just  not  available  to 
carry  out  the  controversial 
aspects. 

There  is  no  doubt  in  my  mind 
that  a  BLACK  PROJECT  EX- 
ISTS and  has  existed  since  at 
least  the  early  SOs,  that  can  do 
some  very  spectacular  geo- 
physical alteration  for  a  variety 
of  national  security  reasons. 
This  black  system  is  most  likely 


space-based,  operating  in  con- 
junction with  the  Space  Shuttle 
fleet. 

According  to  ray  local  paper, 
dated  1991^  atmospheric  scien- 
tists from  nine  federal  laborato- 
ries including  Los  Alamos  and 
Philips  Laboratory  {the  HAARP 
manager)  created  artificial 
Northern  Lights  and  auroras  in 
the  Earth's  magnetic  field.  A  sci- 
entist called  the  displays  ''as 
bright  as  any  phenomenon  in  the 
sky  outside  of  the  sun  itself." 
This  astounding  airglow  experi- 
ment would  seem  to  require  a 
much  larger  system  than  the 
proof-of-concept  system  that 
HAARP  actually  is!  Without 
the  attenuating  effects  of  the 
atmosphere,  a  space-based  sys- 
tem  could  be  smaller,  require 
much  less  power  and  be  highly 
portable* 

From  my  study,  I  believe 
Challenger,  41~C,  in  conjunc- 
tion with  Solar  Max,  carried  out 
a  classified  deep- Earth  tomog- 
raphy mission,  utilizing  the 
natural  electrical  forces  of  the 
Earth  (the  polar  electrojet)  on  9 
April  1984,  near  the  Kuril 
Islands  off  the  northeast  coast  of 
Japan,  over  Soviet  territory.  The 
goal  of  the  mission  was  to 
locate  a  secret  underwater  sub- 
marine pen  housing  the  then 
new  titanium-hulled  Typhoon 
missile  boat  by  using  an  ELF  ra- 
dio-wave technique.  There  was 


a  spectacular  geophysical 
anomaly  that  appears  to  be  re- 
lated to  this  mission — ^The  Mys- 
tery Cloud  of  1984.  Hope  you 
find  this  of  interest. 

Jeff  Anglesey  KB7TJM, 

Your  magazine  is  most  excel- 
lent, and  1  buy  it  instead  of 
CQ — too  boring.  Your  technical 
contributing  editors  are  great. 
Each  issue  always  has  some- 
thing I  can  use.  How  about  do- 
ing an  article  on  low  budget 
satellite  operating?  I  use  an 
HTX-202  running  5  warts  to  a 
5/8-wave  mag  mount  for  the  up- 
link and  an  AOI  AT'400  HT  and 
homemade  6-element  yagi  for 
the  AO-27  downlink. 

You  forgot  to  mention  how 
much  you  enjoy  my  editorials... 
Wayne . 

David  Borba  KC6UMX. 

Great  magazine!  I  first  heard 
Wayne  on  the  Art  Bell 
{W60BB)  radio  show*  bought 
one  of  his  magazines  and  was 
hooked.  It  is  educational  fmd- 
ing  grid  squares  from  coordi- 
nates, and  the  Radio  Fun  section 
describing  types  of  emissions, 
and  also  it  is  open  forum — like 
WSUOI's  treatment  of  closed 
repealers  in  the  July  issue — 
something  1  always  agreed 
with,  but  never  said  anything 
about  because  I  thought  it  was 
"status  quo."  I  would  rather  see 


a  magazine  like  this  with  articles 
on  HAARP,  Tesla,  cold  fusion 
and  other  diversions  from  radio 
than  to  read  a  magazine  with 
pages  and  pages  of  contest  news 
and  name  lists.  Hang  in  there, 
Wayne,  1  want  to  read  "Never 
Say  Die"  for  many  years  to 
come, 

Non  iliegitimi  carborundum,.. 
Wayne. 

Michelle  "Missy**  Hotlen- 
beck  AA0OF,  Today,  Joseph, 
one  of  my  eighth  grade  students, 
just  passed  the  Novice  theory 
test  and  the  5  wpm  code  test, 
Joseph,  his  family,  his  class- 
mates, and  the  area  ham  radio 
operators  (including  me,  of 
course!)  are  proud  of  his  accom- 
plishments, Joseph  has  learned 
that  patience,  practice,  and  ex- 
traordinary work  do  bestow  a 
sense  of  self-satisfaction. 

Vm  writing  you.  Wayne,  to  re- 
assure you  that  my  students  are 
exposed  to  as  much  technology 
as  possible.  1  know  that  you  are 
truly  concerned  about  today *s 
youth  involvement  in  amateur 
radio. 

Many  skeptics  say  that  the 
Internet  will  replace  amateur  ra* 
dio,  but  in  my  classroom,  the 
Internet  and  amateur  radio  work 
hand-in-hand.  All  the  great 
things  that  we  do  in  amateur  ra- 
dio are  "highlighted"  on  the 
Continued  to  page  63 


ATKfti-itt^TTi^mt, 


f-tis^TTi-cnz.  Nl 


Michigan  iQmio 

SALES  t?  A-P-*      SERVICE 


m 


l«lt^7T^fi« 


•UMCLDGED 


23040  SchoenhcffT,  Warrvn,  Ml  48089 

1-600-TRU-HAMM  (on)«nMitr) 


TM-261A 


TH-79A(01 


KENWOOD  3@f 


Tih733 


TS-50eO 


TS450S 


TS-aSOAT 


TS-9505DX 


FT-900AT 


FT-50fl 


FJ-2SG(m 


FT-51R 


FT-IOOO 


FT-9K)99IM)C 


FT-1000HP 


Fr-5100 


FT-5200 


Convert  Excess  Equipment  to  CASH    We  buy  good  clean,  used  equipment     Estate  SaJes 


73  Amat&ur  Radio  Today  *  March  1997   7 


QHH «  •  ■ 


Numt&r  3  Oft  your  Feedback  card 


New  FCC  RF  Safety  Rules 

As  oJ  the  beginning  of  1 997,  hams  are  responsible 
for  new  exposure  limits  (see  Table  1).  Maximum 
Permissible  Exposure  (MPE)  limits  liave  been  set 
for  electric  and  magnetic  field  strength  and  power 
density  for  transmitters  operaiing  between  3CX)  kHz 
and  100  GHz.  This  ends  a  fong  waiver  of  these  lim- 
its tor  ham  operators. 

We  must  ensure  ttiat  if  our  stations  operate  with 
mora  than  50  watts  of  output  power  the  listed  MPE 
timits  are  not  exceed^, 

TNX  to  Hiti  Country  ARC  Newsletter  December 
1996. 


I 


FEMA  Backs  Hams  On 
Spectrum  Sharing 


The  Federal  Emergency  Management  Agency,  bet- 
ter known  as  FEMA,  is  saying  no  to  sharing  or  real- 
locating the  2m  and  70cm  ham  bands  to  Low  Earth 


Orbiting  sateililes.  In  a  letter  to  ttie  FCC  task  force 
currently  evaluating  new  spectrum  tor  use  by  LEO 
satellites,  FEMA  Manager  Paul  Reed  tells  the  com- 
mittee that  his  agency  opposes  any  such  change. 

Reed  says  that  Amateur  Radio  operators  have  a 
history  of  supporting  state  and  iocai  government 
emergency  operations  by  providing  needed  com- 
munications. He  says  that  many  local  communities 
served  by  ham  radio  have  extremely  limited  re- 
sources and  would  be  without  any  form  ot  backup 
f^mmunioations  without  Amateur  Radio. 

Reed  says  that  FEMA  has  b€^t\  in  coniaci  with 
its  state  and  local  emergency  management  partners 
across  the  nation.  It  is  their  belief  that  aulhonzing 
access  to  the  mobile  satellite  service  in  the  2m  and 
70cm  bands  wilt  seriously  degrade  the  ability  ot 
ttiese  groups  to  support  their  public  service 
requirements. 

The  FEMA  Manager  ends  his  letter  by  strongly 
urging  the  FCC  task  force  to  remove  both  of  these 
ham  bands  from  any  further  conside  ration  as  a  new 
home  for  Low  Earth  Orbiting  Satellites.  He  says  to 
leave  them  for  use  by  ham  radio  and  its  emergency 
service  partners  nationwide. 

From  The  Tuned  Circuit  monthly  bultetin  of 
LAnse  Creuse  ARC.  Lftica  MI,  January  1997. 


Limits  for  Occupational/Controlled  Exposure 
(Environnnents  where  people  are  aware  of  the  potential  for  exposure  and  can 

exercise  control  over  their  exposure) 

Frequency 
Range  (MHz) 

Electric  Field 

(V/m) 

Magnetic 
Field  (A/m) 

Power 
mW/cm2 

Averaging 
Time  (min) 

!       0.3  ~  3.0 

614 

1.63 

(loor 

6 

3.0  -  30 

184P/f 

4.89/f 

(900/f)* 

6 

30  -  300 

61.4 

0.163 

1.0 

6 

300-1,500 

f/300 

6 

1.500-100,000 

5 

6 

1                      Limits  for  the  Genera  Population/Uncontro!  ed  Exposure 

(Environments  where  the  general  public  may  be  exposed) 

0.3-1.34 

614 

1.63 

(100)' 

30 

1 .34  -  30 

824/t 

— 

2.19/f 

(180/fr 

30 

30  -  300 

27.5 

0.073 

0.2 

1            30 

300-1,500 

t/1 ,500 

30 

1,500- 
100.000 

1.0 

30 

f  =  Frequency  in  MHz        *  =  Plane-wave  equivalent  power  density 

Table  I. 
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Iran  May  Issue 
Ham  Tickets 


Iranian  hams  may  soon  tie  heard  on  the  air.  The 
British  Broadcasting  Company's  monitoring  service 
reported  in  November  that  the  Iranian  MinisiTy  of 
Post,  Telephone  ancl  Telegraph  soon  will  issue  Ama- 
teur Radio  licenses  to  Iranian  citizens.  The  BBC 
quoted  the  Teheran-based  English-language  news- 
paper The  Iran  Times.  According  to  the  report^  the 
Iranian  Ministry  has  invited  radio  enthusiasts  over 
the  age  of  16  to  sign  up  for  special  Amateur  Radio 
license  training. 

From  December's  T??e  Garden  City  Wireless, 
newsletter  of  Garden  City  ARC*  Garden  C%  Mt,  who 
got  it  from  Amateur  Radio  Newstine. 

(WW  womm  be  ttcensed  as  hams  in  Iran,  too? 
—Ed) 


Does  Your  Bread  Land 
Jelly-Stde  Down? 

•  IVIobile  antennas  fati  in  the  first  100  miles  ot  a  1 ,000 
mile  trip. 

•  Manuals  mysteriously  disappear  just  before  you 
want  to  sell  a  radio. 

•  Sellers  always  hav€  whatever  you  want  baclc  at 
the  shop- 

•  Rotors  fail  on  contest  day  at  2  AM. 

•  As  a  setter,  you  never  arrive  earfy  enough  at  the 
hamfest  for  a  cool  shady  spot 

•  You  never  have  the  correct  value  replacem^t  fuse. 

•  Battery  chargers  are  always  left  at  home. 

•  CW  is  never  slow  enough  to  copy  at  Field  Day, 

•  No  two  Atlas  210s  work  the  same. 

•  You  always  find  that  other  lost  gizmo  wtiile  you're 
lool^ing  for  the  first  lost  gizmo^ 

•  The  accessories  for  your  old  HT  or  mobile  are 
never  compatible  with  your  new  HT  or  mobile. 

•  Elements  ot  antennas  that  need  to  be  adjusted 
are  always  just  beyond  your  reach  from  the  top  of 
the  tower. 

•  Women  and  children  grasp  CW  faster  than  the 
OM. 

•  TTie  polarity  of  the  radioes  power  cord  connector 
of  the  unil  you  want  to  demo  is  always  wired 
opposite  to  the  one  you  have  with  you. 

Borrowed  from  October  1996  s  Squelch  Tate, 
newsletter  of  the  Chicago  f=M  Club,  who  lifted  rt  from 
WCRA^s  Stray  RE 


New  FCC  Web  Searcher 


The  FCC  has  installed  a  new  search  engine  tor  use 
on  its  World  Wide  Web  site  a1  http://www,fcc.gov.  it 
supporls  both  concept  and  keyword  searches  to 
hetp  Web  users  find  FCC  documents  quicWy  and 
easily.  The  search  utility  also  supports  Boolean  op- 
erators (and.  not.  or.  etc.).  Details  on  how  to  use 
the  new  search  tool  are  located  on  the  search  page, 
http://www.fcc.gov/search.— [del  FCC. 

Taken  from  November  I996's  Squelch  Tate. 
newsletter  of  the  Chicago  FM  Club. 

Continuad  on  page  81 


Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  aiid  Scaii 
Converter  with  Qfax  software. 

$695.00  complete 

shipping  and  laxes  not  included 


^The  Best  Price  /  Performance,  Period! 

Construct  a  Wefax  /  APT  reception  system  from  individual  component  receivers,  scan  converters  and  image  processing  software 
and  you'll  spend  more  money  for  fewer  features^  poorer  performance,  no  automation  and  a  jungle  of  wires.  Witfi  the  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  the  highest  quiUity  images  possible.  The 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 

QFAX  Features 

■  GOES  /  Meteosat  Wefax  Reception 

■  NOAA  /  Meteor  APT  Reception 

■  HF  Nafax  Reception 

■  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated  preamp  and  down  con- 
verter power  inserters 

■  50  user  definable  configurations 

■  Software  controlled  receiver  with  2 
UHFf  10  VHP  memories  and  scan 

■  On  board  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume^ squelch  and  mute 

■  Automatic  Unattended  Animation 
works  continuously 

■  *  bit  data  for  up  to  256  gray  levels 

U  View  at  up  to  1280  x  1024  256  color 

m  Use  TIFF,  GIF  or  PCX  fde  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

M  Contrast^  Brightness,  3D  effect. 
Sharpen,  Smooth,  Noise^  Histo- 
grams and  other  image  processing 


Integrated  Satellite  visibility  pre- 
diction with  automatic  capture  for 
up  ti)  8  satellites  simultaneously 

Automatic  time  and  ephemeris 
stamping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  modes^  PLL  clocking 


Ephemeris  based  NOAA  APT  navi- 
gat  ion  with  geo-political  and  Lot- 
Lon  overlays 

NOAA  Tools  show  satellite  path^ 
Ijat-Lon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatk  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fax(214)  915-0270 

S304  Esters  Blvd.  -  Suite  850  -  Irving,  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 


CIRCLE  257  ON  REAPER  SERVICE  CARD 


f^umber  fOvn  yourFe&dbBck  card 


Getting  Ready  for  Phase  3D 


Start  now  to  be  prepared  for  amateur  radio's  next  great  adventure 


Andy  MacAllister  WASZiB 

14714Knights  Way  Drive 

Houston  TX  77083 


Phase  3D  is  the  largesu  must  uum- 
plcx  inicrnaiional  hujiisal  prcijcct 
to  date.  This  amalciir  radio  salel- 
lile  is  currcnily  under  consiniclion  and 
in  llnal  lesl  al  ihc  AMSAT  lab  ill  Or- 
lando.  Fhirida,  U  is  scheduled  for  launch 
from  French  Guiana  in  July  on  tHnird  ihc 
Ariane  502  boosier.  This  will  he  ihe  ^^ec- 
ond  fliyhl  of  an  Ariane  5  roekcu  hence 

Wo 

the  "502"  desii!na[ion. 

The  firsi  High!  of  an  Ariane  5,  on  June 
4,  1996.  failed.  Only  37  seconds  aflcr  ig- 
nition, at  an  allitude  of  12,000  feet  ihe 
launcher  veered  ofii  its  High!  palh,  broke 
Up  and  exploded.  This  has  caused  sig- 
nificani  delays  for  ihc  flight  of  Ariane 
502,  An  inquiry  board  invesiigalcd  ihe 
failure,  furnished  an  analysis  and  pro- 
vided rccouimendations  for  subsequent 
operaiinns. 

The  Ariane  501  llight  exhibited  nomi- 
nal behavior  up  until  36  seconds  alter 
inilialion  of  the  tlight  sequence.  At  that 
point  there  was  a  simultaneous  failure  of 
the  iwo  inenial  reference  systems,  which 
caused  ihe  nozzles  of  the  two  si>l id- 
rocket  tK>osters,  and  then  ihe  main  liq- 
uid-fueled engine,  to  swivel  intt>  an 
extreme  position.  This  made  the  rocket 
veer  ahniptly  and  triggered  an  automatic 
self-desiruciion  sequence  due  to  the  rup- 
utring  of  the  electrical  links  between  ihe 
solid  boosters  and  the  vehicle  core. 

The  post-flighl  analysis  report  from 
tte  independent  inquiry  board  con- 
cluded with.  "The  failure  of  Ariane  501 
was  caused  by  the  complete  loss  of  guid- 
ance and  attitude  information  37  sec- 
onds after  start  of  the  main  engine 
ignition  sec|uence  (30  seconds  aflcr  Mfi- 
ofl).  This  toss  of  information  was  due  lo 
specification  and  design  errors  in  the 
software  of  the  inenial  reference  systeiiL 
The  exiensive  reviews  and  tests  carried 
out  during  the  Ariane  5  development 
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program  did  not  include  adequate  analy- 
sis and  testing  of  the  inertial  reference 
system  or  of  the  complete  llight  control 
system,  which  could  have  delected  the 
poieniial  failure  " 

Spaceflight  is  risky  basiness.  AMSAT' s 
Phase  3 A  spacecraft  was  lost  on  the 
second  tlighl  of  an  Ariane  1  booster  17 
years  ago.  When  ihe  Ariane  501 
booster  failed  last  yean  il  was  a  major 
setback  to  the  European  space  pro- 
gram. The  loss  was  estimated  at  nearly 
a  half  billion  dollars.  The  Ariane  5 
program  is  pivotal  to  the  planned 
manned-space  activities  from  Europe. 
The  success  or  failure  of  the  Ariane 
502  launch  will  determine  whether  Eu- 
rope moves  forward  with  their  ambi- 
tious goals,  or  regroups.  The  launch 
campaign  will  begin  on  Wednesday, 
April  9th.  Efforts  to  ensure  that  all 
goes  well  ;ire  at  un  all-time  high. 


Spaceflight  is  risky 
business.^^ 


Then  and  now 

The  Amateur  Sateliite  Program  has 
come  a  long  way  since  the  launch  of 
OSCAR- 1  on  December  12.  1 96  L  OS- 
CAR stands  for  Orbiling  Satellite  Car- 
rying Amaieur  Radio.  OSCAR- 1  was 
built  by  Project  OSCAR,  a  West  Coast 
group.  The  launch  took  place  only  tour 
years  after  that  of  Sputnik- 1  from  the 
Soviet  Union.  OSCAR- 1,  weighing  in 
at  10  pounds  and  costing  about  S64, 
carried  a  140  milliwatt  CW  beacon 
transmitting  "HI"  on  145  MHz.  The 
transmissions  lasted  22  days  till  the 
satellite  re -entered  the  atmosphere 
from  its  very  low  Earth  orbit. 


Since  then  theie  have  been  many 
amateur  satellites:  some  simple,  and 
others  supporting  many  complex 
experiments  and  transponders.  We 
have  had  satellites  with  CW  telemetry 
beacons,  several  with  analog  trans- 
ponders like  repeaters  in  ihe  sky, 
and  others  with  complex,  digital  store- 
and-lorward  flying  BBSs,  or  radio 
bulletinhoard  systems. 

Work  on  the  Phase  3  series  of 
hamsals  began  in  1975*  W^hile  Phase  I 
satellites  were  designed  for  low  orbit 
and  short  life,  and  Phase  2  types  were 
low  orbit  and  long  life.  Phase  3  was 
initiated  to  provide  high  elliptical 
orbits,  long  life  and  reliable  commu- 
nication. AMSAT-OSCAR-10  (Phase 
3B)  was  the  first  Phase  3  satellite  to 
achieve  orbit.  It  was  launched  in 
1983.  Although  the  batteries  have  quit, 
the  satellite  still  works  when  the  solar 
panels  are  properly  illuminated. 
AMSAT-OSCAR-13  was  seni  lo  orbit 
in  1988,  Due  to  the  gravitational 
effects  of  the  moon  and  sun,  il  re-en- 
tered the  atmosphere  in  December 
1996, 

When  Phase  3D  achieves  orbit  it 
will  be  given  an  OSCAR  number.  It  is 
much  larger,  heavier,  more  complex 
and  more  expensive  than  its  predeces- 
sors. The  main  body  is  nearly  seven 
feet  in  diameter  and  three  and  a  half 
feet  talL  With  solar  panels  extended. 
the  wingspan  is  over  20  feet.  The  sat- 
ellite weighs  in  at  around  500  pounds 
with  an  estimated  program  cost  of  4.5 
million  dollars. 

Support  for  this  immense  progi^am 
comes  from  AMSAT  groups  around 
the  world.  No  one  ham  organization 
has  the  resources  to  plan,  build  and  get 
a  ride  to  orbit  for  a  satellite  of  this 
magnitude.  Funding  for  Phase  3D  is 


MFJ's  woHd  famous  3  KW  Antenna  Tuner 

If  you  won 't  settle  for  less . . .  here  is  the  finest  3  KW  tuner  money  can  buy! 


The  MFJ-989C  is  not  for  everyone. 

However,  if  you  make  the 
investment,  you'll  get  the  finest  3 
KW  antenna  tuner  money  can  buy. 

Here's  why  .  .  . 

The  rugged  MFJ-989C  handles 
3  KW  PEP  SSB  and  covers  1 .8  to 
30  MHz,  including  all  MARS  and 
WARC  bands. 

You  can  match  dipoles, 
verticals,  inverted  vees,  random 
wires,  beams,  mobile  whips, 
shortwave  --  nearly  any  antenna. 
Use  coax  or  balanced  lines, 

MFJ  AirCore^"'  Roller  Inductor 

MFJ's  exduaive  superheavy 
dutyAirCore  ™  Roller  Inductor  has 
an  air  core  that  can't  bum  up! 

You  get  high-Q,  low  loss  and 
exact  inductance  control  for 
absolute  minimum  SWR. 
MFJ^s  exclusive  Self- 
Resonance  Killer™  removes 
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damaging  self- resonances. 

Massive  Transmitting  Capacitors 
The  MFJ-989C's  two  massive 

250  pf  transmitting  variable 

capacitors  have  extra  wide  0.27 

inch  spaced  stator  plates. 

They  handle  6000  vohs  and  amps 

of  RF  current  for  arc-free  operation. 

Super  Antenna  Switch 

The  MFJ-989C  super  heavy 


349 

^^  i^^n^  Sor         ^^^  antenna  switch  is 

made  of  two  individual 
ceramic  wafers  wired  in  paralleL 
Wide  spaced,  heavy  duty  contacts 


handle  extreme  voltages  and  curr- 
e  nts .  We  *ve  neve  r  bu  rned  one  up ! 

3  KW  Current  Balun 
MFJ's  super  heavy  duty  current 
balun  has  two  giant  2V2inch  toroid 


cores  with  Teflon"^  wire  connected 
to  ceramic  feedthrough  insulators. 
Use  balanced  lines  without  core 
saturation  or  voltage  breakdown. 

Built'In  Dummy  I^ad 

A  full-size  300  watt  non  induct- 
ive 50  ohm  dummy  load  is  built-in. 

Lighted  Cross-Needle  Meter 
Read  SWR,  forward,  reflected 
power  simultaneously.  Read  peak 
and  average  power  in  two  ranges. 

Superior  Cabinet 

The  MFJ-989C  premium,  low- 
profile  all-aiuminum  cabinet  has  a 
sub-chassis  that  adds  strength  and 
RFI  protection.    Has  convenient 
tlip-stand.   10V4x4V2xl5  inches. 

No  Matter  Whaf^  Warranty 

YourMFJ-989C  is  protected  by 
MFJ's  famous  one  year  No  Matter 
H^^or™ unconditional  warranty. 

In  Siaek  of  all  Hum  Deafetsl 


More  hams  use  MFJ  tuners  than  all  other  tuners  in  the  world! 


MFJ's  Delvxe  300  Wiofft  Timer  MFJ's  super  ifaluB  Tuner 


More  hams  use  MFJ-949s  than 

MFJ-949E  any  other  antenna  tuner  in  the  world! 

antenna  tuner  has  years  of  proven  reliability  and 
can  match  nearly  any  antenna!  Plui^,  il  has  MFJ's 
famous  No  Matter  What™  one  year  warranty! 

You  get  a  lighted  peak  and  average  reading 
Cross -Needle  SWRAVattmeter,  antenna  switch, 
4:1  balun  for  balanced  lines.  It  covers  LB-30MHz 
and  handles  300  watts  PEP  SSB.  Has/w//  size 
dummy  load  that  easily  handles  abusive  tuae-ups. 

New  S  position  antenna  switch  lets  you  select 
two  coax  fed  antennas,  random  wire/balanced  line 
or  built-in  dummy  load.  You  can  also  pre-tune  into 
the  built-in  dummy  load  to  minimize  QRM. 

The  custom  inductor  switch  is  built  to  with- 
stand extremely  high  RF  voltages  and  currents. 

Each  MFi-"949E  cabinet  is  chemically  treated 
and  has  a  new  tough  scratch-proof  vinyl  cladding 
—  not  paint  that  can  scratch  or  chip  off.  You  won't 
fmd  a  tougher,  longer  lasting  finish  anywhere. 

MFJ's  veisfiffffe  1.5  KW  Tkiner 


MFJ's  6  Meter  Tuners 

The  MFJ-906  has  MFJ -903 
lighted  cross-needle    $^Q95 
SWRAVattmeter,       »vrcToJ^/^ 
bypass  switch.  $^095 

Handles  1  COW  FM,     '^ 
NTFT  Q4 1 F        The  new  MFJ-94 1 E  gives  you  a  300   ^OOW  SSB  For  coax  fed  antennas.  MFJ^  903,  same 
s  i  Att95  w^itt  PEP  tuner  with  lighted  Cross-  ^s  MFJ-906,  less  SWRAVattmeter,  bypass  switch. 

J.  U9      Needle  Meter.  Covers  1 . 8-30  MHz.  MF J'S  Smallest  VerSH  Ainer 

Antenna  switch  selects  2  coax  lines  (direct  or  thru         The  MFJ-901 B  is     MFJ-901 B 
tuner),  random  wire,  balanced  line  or  external  dummy  our  smallest  -5x2x6       *00®* 
load.  4:  i  balun.  1000  volt  capacitors. 


Frae  MFJ  Catalog 

Nearest  deakr/Free  Catalog . . .  SOO-647-1800 


2  Knoh  DifimrenHahT  "Junew 


^^M^M^        LJs*2  your  barefoot  rig  now  and 
*24»'^  have  the  capacity  to  add  a  1 .5  K  W  PEP 

amplifier  later!  Lighted  Cross-Needle  SWR/ 
Wattmeter.  6  position  antenna  switch.  Teflon^ 
wound  balun,  ceramic  feed  thru  insulators  for 
balanced  lines.  1.8-30  MHz.   1 0^4x4 '/sx 1 47s  in, 

MFJ's  porfaiife/QRP  Tuner 

l\inescoax>    MFJ-971 
balanced  lines,     ^fiA^^ 
random  wire  1.8- 
30  MHz.  Cross-Needle  Meter 
SWR.  30yJOO  or  6  watt  QRP  ranges.  6x672x2  72  in. 


^p,  go^       The  MFJ-986  Differential -T" 
S^^Saoss^  ^""^  ^^^^^  uses  a  differential  capacitor 

299     to  make  tuning  foolproof  and  easier  than 
ever.  It  ends  constant  re- tuning  with  broadband 
coverage  and  gives  you  minimum  SWR  at  only  one 
best  setting.  3  KW  PER  L8-30  MHz. 

Roller  inductor  makes  tuning  smooth  and  easy. 
Turns  counter  lets  you  quickly  re-tune  to  frequency. 
Lighted  Cross-Needle  Meter  reads  SWR/forward 
/reflected//j£:^A7average  power  in  2  ranges.  Current 
balun  reduces  feedlinc  radiation  and  forces  equal 
currents  into  unbalanced  antennas. 

MFJ's  mobile  Tuner        mfj-^a  5e 

$93^5 

Don't  leave 
home  without  this 
mobile  tuner E  The 


inches  --(and  most 

affordable)  200  watt  PEP 

tuner —when  both  your  space 

and  your  budget  is  hmited. 

Great  for  matching  solid  state  rigs  to  linear  amps. 

MFJ's  rancfejn  viiwe  l^ner 

operate  all  bands   MFJ- 1 60 1  [)^ 
anywhere  with  any  *39^^ 

transceiver  with  the 
MFJ- 16010.  It  lets  you  turn  a 
random  wire  into  a  transmitting  antenna. 
MHz.  200  watts  PER  Ultra  small  2x3x4  inches. 

MFJ's  VHF  w  UHF  Tkiners 

MFJ-92 1  or 


MFJ-924 
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MFJ-921  covers  2  Meters/220  MHz.  MFJ-924 
covers  440  MHz.  SWR  Wattmeter.  8x27^x3  in. 
Simple  2- knob  tuning  for  mobile  or  base. 

MFJ's  ffrfffficlaf  RF  Graund 

Creates  MFJ-93I 

artificial  RF  S7995 

ground.  Eliminates 
or  reduces  RF  hot  spots, 
RF  feedback.  TVI/RFl, 
weak  signals  caused  by 
poor  RF  grounding.  Also 
electrically  places  a  far  away  RF  ground  directly  at 
yotir  rig  by  tuning  out  reactance  of  connecting  wire* 

http://www,mfjenterprises.coinFAX:  (601)  323-6551 

•E-Mail:  mQ@mgetiterpris&s,conr3     •  Tech  Help'  (601)  323-0549 
1  year  t/ncona/f/o/sa/^  warranty  •  30  day  money  back 
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MFJ-945E  extends  your  antenna  bandwidth  --  don't 
stop  to  go  outside  and  adjust  your  mobile  whip. 

New  MFJ-945H  now  includes  6-Meter  operation  guarantee(le&s  s/h)  on  orders  from  MI^J  •Add  s/h 
and  has  tuner  bypass  switch.  Small  Bx2x6  inches  uses  ^  ^  ^hh  mfJ  ENTERPRISES,  INC 

little  room.  Lighted  Cross-Needle  SWR/Wattmeter  H|H  ^HH  p  q  ^^^  494  ^^^^  g^atc,  MS  39762 

With  lamp  switch,  1.8-60  MHz.  300  watts  PEP  SSB.  ■■■■■■  (601)  323-5869:  8^4:30  CSX  Mon-  Fri 

Mobile  mount,  MFJ  -20,  $4.95 .  I V  I H  IV  Priccii/Spcci  subjecl  to  change  .  O  f996  MFJ  Inc. 


MFJ . . .  the  world's  most  trusted  name  in  antenna  tuners 


Photo  A.  Dick  WD4FAB  adjiLsLs  ihe  mockup  battery  pack  on  the  -Zaxis  of  Phase  3D. 


derived  irom  membership  dues,  indi- 
vidual and  corporate  donations.  The 
American  Radio  Relay  League  has 
been  instrumental  in  financial  support 
of  die  1.5  million  dulhus  (cash,  labor 
and  components)  pledged  by  the  North 
American  AMSAT, 


What  is  AMS AT? 

AMSAT  is  a  worldwide  assembly  of 
amateur-radio  operators  who  share 
an  active  interest  in  building,  launch- 
ing and  then  communicating  via  non- 
commcrciaL  amateur  radio  satellites. 
The  cotlective  groups  of  AMSAT  orga- 
nizations and  cQiupanies  around  the 
world  have  been  responsible  for  the 
design,  construction  and  coordination 
of  over  two  dozen  amateur  radio  com- 
munications saiellites  in  the  last  28 


project  for  the  new  corporation  was 
getting  a  launch  for  Australis-OSCAR- 
5  in  1970,  This  was  to  be  the  last 
Phase- 1 -type  satellite,  i.e..  low -Earth-orbit 
and  short  life.  Today  AMSAT  still  ex- 
ists as  a  non-profit  organization  with 


^^Phase  3D  uses  a  unique 

3 -axis  platform  stabilization 

system  in  conjunction  with 

two  hexagonal  rings  of 

computer-controlled 
magnetorqueing  rods. 


9f 


The  original  AMSAT  (Radio  Ama- 
teur Satellite  Corporation)  was 
founded  in  1969  in  the  District  of  Co- 
lumbia as  a  non-prolit,  edocational  or- 
ganization dedicated  to  fostering 
amateur  radio's  participation  in  space 
research  and  communication.  The  first 
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the  same  objectives  and  goals — the 
satellite  design,  construction  and 
control  continues. 

Our  North  American  AMSAT  pro- 
vides a  vast  an'ay  of  services  to  support 
those  interested  in  learning  about  ama- 
teur radio  satellites.  To  help  track  each 
satellite,  the  AMSAT  Software  Ex- 
change makes  tracking  software  avail- 
able lor  most  popular  personal  computers. 
AMSAT  aiso  runs  its  own  QSL  bureau  and 
awards  program  for  satellite  users. 


The  AMSAT  Field  Organization  is 
ready  to  help  those  looking  for 
information  on  a  more  personal  leveL 
With  over  150  Area  Coordinators, 
there  are  some  in  most  localities  will- 
ing to  answer  questions  about  the 
satellites,  arrange  for  demonstrations 
or  provide  talks  for  local  clubs  and 
ham  conventions. 

AMSAT  sponsors  regular  HF  nets 
with  the  latest  news  on  satellite 
activity  and  Phase  3D  progress.  One  of 
the  most  popular  nets  is  held  every 
Sunday  at  1900  UTC  on  14.282 
MHz  USB.  In  addition  there  arc  many 
VHP  nets  around  the  country  with 
similar  information  coverage  and 
supplememary  local  items  of  interest 
One  local  net,  The  Houston  AMSAT 
Net,  can  be  heard  across  most  of 
North  America  at  8  p.m.  Central  time 
via  SBS-6,  Transponder  1 3 B,  6,8  MHz 
audio  subcarrier.  It  is  also  carried 
by  various  VHP  and  UHP  repeaters 
in  addition  to  a  160'metcr  retransmis- 
sion every  Saturday  night  at  9  p.m. 
Central  time  on  1860  kHz  AM  from 
WA0RCR  in  Missouri.  For  those 
who  cannot  get  the  satellite  feed  or 
the  other  local  sources,  there's  the 
Internet.  The  Houston  net  is  recorded 
for  off-line  listening  via  Reai- Audio. 
The  easiest  way  to  get  this  service 
is  to  go  to  the  URL  (Universal  Re- 
source Locator)  http://www.amsat,org. 
Find  the  link  to  **other  sites/' 
and  check  out  'The  Houston  AMSAT 
Net." 

Lots  of  current  AMSAT  information 
is  available  at  w^ww^ amsal.org.  There 
is  also  an  FTP  site  at  ftp.amsal.org, 
and  up-to-date  discussions  about 
Phase  3D  and  other  topics  can  be 
checked  out  by  subscribing  to 
AMSAT-bb@amsat.org:  Just  send  a 
message  to  Iistserv@amsat.org  to  sub- 
scribe. This  is  not  an  automatic  sys- 
tem. Paul  KB5MU  handles  all 
subscribe  and  unsubscribe  requests  by 
hand.  More  information  about 
AMSAT,  telephone  BBSs  and  nets  can 
also  be  obtained  For  a  self- addressed, 
siatiiped  envelope  to  AMSAT,  850 
Sligo  Ave.,  #600.  Silver  Spring  MD 
20910. 

Phase  3D  overview 

Phase  3D  is  designed  as  a  replace- 
ment for  A-O-10  and  A-0-13,   with 


some  significant  extras.  Key  points  in- 
clude the  orbit,  the  transponder 
scheme,  the  spacecraft  orientation  system 
and  some  exciting  experiments. 

The  final  orbit  for  Phase  3D  is  to 
be  elliptical  with  a  perigee,  or  low 
point,  of  2,400  miles,  and  an  apogee, 
or  high  point,  of  29,000  miles.  The 
apogee  will  always  occur  over 
the  northern  hemisphere.  There  are 
several  steps  required  to  reach  the 
final  orbit.  After  launch.  Phase  3D 
will  be  in  a  geosynchronous  transfer 
orbit  with  a  very  low  perigee  just  over 
100  miles  and  an  inclination  with 
respect  to  the  equator  of  about  10 
degrees.  The  main  400  Newton  motor 
on  Phase  3D  will  be  used  to  bring 
the  perigee  up  to  2,400  miles.  Another 
firing  will  raise  the  apogee  to  29,000 
miles,  A  final  firing  of  the  main  en- 
gine will  be  used  to  raise  the  inclina- 
tion to  60  degrees.  Over  a  period 
of  two  years  the  ammonia  arc-jet 
motor  XrOS(Arcjet-Trtebwerk  auf 
OSCAR-Satellit)  will  be  used  to 
adjust  the  final  inclination  to  63,4 
degrees.  This  small  motor  (100 
millinewtons)  will  also  be  used  for 
minor  orbital  changes.  The  final  orbit 
allows  the  ground  track  and  rise  and 
set  times  of  the  satellite  to  repeat  every 
48  hours. 

Of  the  many  facets  of  Phase  3D, 
Integration  Manager  Lou  McFadin 
W5DID  finds  the  transponder  matrix 
to  be  one  of  the  most  exciting.  Un- 
like previous  satellites.  Phase  3D 
has  an  array  of  radios  from  21  MHz 
up  through  24  GHz.  The  satellite 
receivers  are  on  21,  145,  435,  1268, 
1269,  2400,  2446  and  5668  MHz, 
The  transmitters  start  on  29  MHz 
and  continue  with  145,  435,  2400, 
10451  and  24048  MHz.  Transmitters 
and  receivers  are  paired  via  ground 
control,  with  one  exception— a 
transmitter  cannot  be  paired  with  a 
receiver  on  the  same  band.  The  op- 
portunities for  some  very  interesting, 
combinations  abound  and  are  aug- 
mented by  the  satellite's  ability  to 
run  multiple  combinations  simulta- 
neously or  to  match  one  receiver 
with  multiple  transmitters,  or  multiple 
receivers  with  one  transmitter. 

The  transmitters  and  receivers  on 
Phase  3D  are  connected  to  gain 
antennas  that  will  greatly  enhance 
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Photo  B,  RF  relay  assembly  nHmuicd  in  side  3  of  the  Phase  3D  spacecraft  Ail  phoiox 
courtesy  ofAMSAT. 


communicaiians  for  those  on  ihe 
ground.  Mosl  onboard  systems  pro- 
vide at  least  a  10  dB  improvement 
over  the  previous  Phase  3  satellites. 
This  means  that  omniantennas  will 
work  in  place  of  beams  in  many 
cases-  On  some  bands  the  improve- 
ments wtll  be  dramatic.  One  of  ihe 
two  10  GHz  iratismiiters  runs  40 
watts  to  a  horn  antenna,  A  surplus 
DSS  TV  dish  with  appropriate  hard- 
ware may  be  able  to  pick  up 
lliQhc  ^signals.  Small  '^stealth"  Burih 


stations  will  be  a  distinct  possibility. 
Phase  3D  uses  a  unique  3 -axis 
platform  stabilization  system  in  con- 
junction with  two  hexasonal  rings 
of  compoter-con trolled  magnetorqueiog 
rods  to  control  both  the  spacecraft's 
attitude  and  spin  rate.  Phase  3D 
wifl  not  be  spin-siabilized  after  the 
solar  panels  arc  deployed.  Three 
magnetically  suspended  reaction 
wheels  mounted  at  90  degrees  to 
each  other  are  used  to  keep  the 
criiR  properly  oriented.  Commercial 


Phaio  C,  Close-up  vicM'  of  one  of  the  four  spuievraft  mounts  inskh  the  SBS  ring^ 

14  73  Amateur  Radio  Today  •  March  T997 


TV  satellites  depend  on  precise 
and  expensive  bearings  for  iheir 
reaction  wheels:  Phase  3D  uses  a 
combination  of  rare-earth  magnets 
and  electromagnets  to  suspend 
and  spin  up  the  wheels.  Each  wheel 
is  expected  lo  consume  about 
five  watts  of  power  for  a  total 
consumption  of  15  watts. 

A  few  of  the  experiments  on  Phase 
3D  include  the  Japanese  SCOPE 
(Spacecraft  Camera  experiment  for 
Observation  of  Planets  and  the 
Earth)  and  an  array  of  GPS  (Global 
Positioning  System)  receivers,  SCOPE 
includes  two  high-resolution  image 
sensors  to  provide  a  wide-angle  and 
zoom  view  to  take  pictures  of  the 
Earth,  The  GPS  experiment  has 
changed  in  the  last  year  due  to  diffi- 
culties with  implemeniation  of  the 
AM  SAT  GPS  receivers.  The  current 
system  includes  a  pair  of  Trimble 
TANS  Vector  units.  Each  has  four 
antennas  and  consumes  about  7  watts 
of  power- 
Numerous  papers  have  been  writ- 
ten with  in-depth  descriptions  about 
the  features  of  Phase  3D.  A  good  re- 
cent one,  "Phase  3D  Update/'  by  the 
Phase  3D  design  team,  compiled  by 
Dick  Daniels  W4PUJ,  appeared  in 
the  Proceedings  of  the  AMSAT-NA 
}4th  Space  SytJiposium  and  AM  SAT 
General  Meeting.  This  publication, 
dated  November  1996,  contains 
many  articles  on  current  hamsat  top- 
ics and  is  available  from  the  Ameri- 
can Radio  Relay  League  or  AMSAT 
for  $12.00, 

Phase  5D  project  status 

Laic  last  year,  efforts  were  under- 
way to  complete  all  aspects  of  the 
satellite,  lest  it,  and  ship  it  by  the 
end  of  Februarv  1997,  With  the  re* 
cent  launch  delay  {from  April  to 
July),  more  time  is  available  to 
finish  integration  and  get  everything 
ready.  A  few  of  the  December  activi- 
ties included  work  on  the  gas 
generator  controller  and  the  com- 
mand arbitrator  module.  The 
SEU  (Sensor  Electronic  Unit)  had 
been  received  and  work  was  under- 
way to  adjust  antenna  locations 
for  the  new  Trimble  GPS  units. 
Several  receivers  and  transmitters 
were    scheduled   lo    be    at    tlie    lab 


soon  and  some  circuit  boards  for 
control  units  were  nearly  finished. 
The  SBS  (Specific  Bearing  Struc- 
ture) is  complete  and  has  been  ap- 
proved for  use  on  the  [aunch.  Phase 
3D  is  to  be  placed  inside  this  cylin- 
drical structure.  A  conical  adapter 
will  then  be  bolted  on  top  of  the 
SBS.  This  will  allow  another  satel- 
lite or  test  system  to  be  mounted 
above  Phase  3D  in  the  payload 
stack. 

The  few  remaining  months  before 
launch  promise  to  be  exciting  but 
hectic.  In  order  to  properly  test  the 
GPS  system^  the  satellite  must  be 
able  to  "see"  the  GPS  satellites.  That 
means  that  Phase  3D  must  be  taken 
out  of  the  clean  room,  or  the  clean 
room  must  be  moved  outside,  or  the 
antennas  must  be  remotely  located 
during  tests.  The  same  situation  ex- 
ists for  a  full  test  of  the  complete 
communications  transmitter/receiver 
and  antenna  system.  There  are  still 
issues  to  be  resolved,  but  with  doz- 
ens of  successful  satellites  on  the 
roll,  the  collective  worldwide 
AMSAT  will  invent  methods  to 
handle  the  situation. 

Getting  ready  for  Phase  3D 

Time  is  running  out,  so  get 
your  station  ready  for  Phase  3D. 
After  launch  there  will  be  a  month 
or  two  of  study  and  control  efforts 
before  the  communications  chan- 
nels are  opened  for  use.  This  will 
be  a  good  time  to  monitor  tele- 
metry from  the  satellite.  The 
70  cm  beacons  on  435.450 
and  435.850  MHic  will  be  most 
likely  to  be  used  by  ground  con- 
trollers for  satellite  monitoring. 
After  release,  some  restrictions 
will  be  placed  on  operation  during 
periods  when  the  ammonia  arc- 
jet  motor  is  on,  due  to  its  high 
power  consumption  and  RF  noise 
generation. 

Note:  If  you  are  not  familiar  with 
hamsat  communications,  you  may 
want  to  start  with  the  easier 
satellites,  like  RS~10,  RS-12  and 
A-0"27.Then  progress  to  the  high- 
orbit  world  of  A-O-10.  Check  out 
the  entry-level  articles  presented 
in  the  "Hamsats"  column  during 
1996. 


ELECTROMAGNETIC  MEASURING  TOOL 


New  Tri Field®  Broadband  Meter  combines  a  broadband  field  strength 
meter  with  an  AC  magnetic  4  electric  field  meter  irt  a  single  package. 
RF  field  strength  setting  (vertica!,  10-1000  V/m  @  100  KH^  -2,5  GHz  )  is 
ideal  for  making  near-field  transmitter  measurements,  finding  RFI  on  a 
iine,  testing  ieaky  microwave  ovens  or  finding  hidden  surveiJIance  "tjugs". 
AC  magnetic  setting  (0.2  -100  milligauss  @  60  Hz,  range  50  Hz  -100 
KHz,  fuJI  3-axis  magnitude)  tests  for  magnetic  interference  (a  sometimes 
nasty  but  diffi  cult-to-pin -down  problem  with  sensitive  equipment)^  tells  you 
which  of  several  lines  is  carrying  AC  or  pulsed  current^  finds  underground 
power  lines,  tells  you  if  a  power  suppiy  or  transformer  is  "on",  without 
contact.  AC  electric  field  setting  (0  5  -100  KV/m  @  60  Hz.  rar>ge  50  Hz 
-1 00  KHz)  telis  you  wtiich  line  is  "hot"  vs.  '  neutral ",  finds  AC  wiring  in  walls, 
and  determines  whether  equipment  is  properly  grounded. 

Includes  standard  9-Volt  iaatter/.  1  year  warranty.  Price  $170  includes 
delivery  in  US  ,  Canada.  Also  available:  low  cost  digital  DC  magnetic  & 
electrostatic  field  meters,  air  ion  counters.  Call  for  free  catalog. 
All  meters  made  in  USA  by  AiphaLab,  Inc.  / 1280  South  300  West/ 
SALT  LAKE  CITY  UT  84101.  Tet  800-769-3754  Of  801-487-9492. 
Major  credit  cards  accepted. 


7<&  ^^(^  sdiU^  -  N6WPA 

Losing  your  source  of  power? 
Have  your  old  case  refitted  with  NEW  cells  and  $ave! 
Convert  your  pack  to  NiMH! 
Same  size  pack  —  HIGHER  capacity  I 

"^Handhelds  *LapTops  ^Commercial  Radios  *  Camcorders 
^Portable  Scanners  *Test  Equipment  *Power  Tools 

***  Any  Special  Application 

NEW  replacement  packs  &  Individual  cells  also  available! 

Call  for  a  price  Kst! 

17052  Alameda  Drive     Perrls ,  C A  92570 

FAX  (909)  789-4895 


0    (909)789-0830 


CIRCLE  141  ON  FtEADER  SERVHi^E  CAfiP 
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Make  Your  own  Etched  Circuit  Boards... 


■:  >ii*x*x-:->-- 


Kepro  Circuit  Systems,  Inc. 

Kepro  Circuit  Systems,  Inc. 
314-343-1630  in  St.  Louis 


With  Kepro! 

To  make  your  own  prototype  printed  circuit 
boards,  call  Kepro  -  for  your  FREE  "How  to 
Make  a  Priiited  Circuit  Board"  booklet 

For  our  catalog  of  products  and  services,  or 
our  easy  step-by-step  "How  To"  booklet,  calt: 

800-325-3878 


630  Axminister  Drive 
800-325-3878 


Fenton,  MO  63026-2992 
FAX  314-343-0668 


CIRCLE  341  ON  READER  SERVICE  CARD 
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FREE! 


NEW  CATALOG 

CALL  TOLL  FREE:  1-800-lAN-XTAl 

Quality  Crystals 
and  Oscillators  for: 

AMJfreyR  BANDS  •CB*  MARINE  VHF 
SCANNERS' MICROPROCESSORS 'PAGERS 

R0>  Box  6CK}17  •  Fort  Myers,  Florida  33§06 


Number  16  on  your  Feedbstck  CMrti 


#' 


# 


NO  TUNERS 

NO  RADIALS 

NO  COMPROMISE 


^. 


*^ 


SBVBN  BK€€LLENT  REVIEWS 

^   JUST  OON'T  HAPPEN  BY  CHANCE 

CALL  US  FOR  A  FREE  CATALOGUE 


^  £t«  reviev  it  71,  Oct  tu-l.  73,  itft.  ittS:  TS.  Mvtl  llSfi 
^      Ca.  Ofc  Ittt:  WIT.  Mtt.  Kfll:  7 J.  Net.  1lt4i  7 J.  Apr.  1»l 

ASK  ABOUT  OUR  NEW  ISOTRON  ISQC! 

BILAL  COMPANY 

137  MANCHESTER  DRIVE 
FLORISSANT.  COLOnADOIOBie 


(719)  687-0650 


CiRCkt  42  OH  READER  SERVICE  CABD 


Down  East  Microwave  Tnc. 
Stocking  KIFO  design  Yagis 
and  TELETEC  Power  Amps. 

Transverters  &  Down  Converters, 
Linear  power  amplifiers,  Low 
Noise  Preamps,  Loop  Yagi  and 
other  antennas,  Power  dividers, 
coaxial  components,  hybrid  power 
modules,  relays,  GaAsFET, 
PHEMT^s  &  FET^s.  MMIC's, 
Mixers,  chip  components,  and 
other  hard  to  find  items  for  small 
signal  and  low  noise  applications. 
We  can  interface  our 

transverters  with  most  radios. 

Please  call,  write  or  see  our  web  page 
www,downeastmi€rowavexom 
for  Catalog,  detailed  Product 
descriptions  and  interfacing  details. 

See  us  and  Directive  Systems 

at  the  Dayton  Hamvention 

Booths:  340, 341  and  342 

Down  East  Microwave  Inc. 

954  RL519 

Frenchtown,  NJ  08825 

TeL  (908)  996-3584 

Fax.(908)  996  3702 


DXing  1 0m  FM 

From  Perth 


The  sunspots  are  rising,  so  10m  will  be  coming  back. 


At  the  Penh  Intemauonal  Airpon,  ^ 
Western  Australia,  sitting  in  the 
waiting  room  of  the  interna- 
tional arrivals  section  opposite  the  cus- 
toms exit  door  in  April  1993  was  an 
exciting  time  for  me  as  I  was  about  to 
welcome  BiU  G4TQV  and  his  XYL  Jean 
to  Australia.  Bill  and  Jean  had  flown 
12.000  miles  to  visit  and  this  meciing 
was  the  culmination  of  our  many  con- 
tacts on  10m  FM  since  1988.  If  it  had 
not  been  for  my  keen  interest  in  FM  HF 
DX I  would  never  had  met  young  Bill 

I  have  had  a  great  lime  working  many 
UK  stations  over  the  years,  many  of 
them  mobile,  using  just  a  few  watts  from 
modified  UK  CB  FM  rigs.  Back  in  the 
early  1980s  I  would  hear  all  these  wob- 
bly signals  just  above  29  MHz  on  my 
SSB-CW  rig.  I  was  intrigued  as  to  what 
was  going  on;  then  I  discovered  they 
were  JAs  making  local  contacts. 

Not  many  rigs  in  those  days  were  fit- 
ted with  FM  on  HF.  In  1982  I  Invested  in 
a  Kenwood  TS660,  plugged  it  into  my  2- 
element  10m  quad  and  called  CQ  DX  on 
29-600  MHz.  To  my  great  surprise 
JE6QJV  came  back  to  me  and  we 
exchanged  5x9  reports.  I  was  hooked! 

We  all  know  FM  is  used  on  2  meters 
for  local  work  and  here  I  was  talking  to 
Japan  on  FM,  The  technical  aspects  of 
FM  on  HF  make  for  rather  interesting 
propagation  and  signal  reception.  Phase 
distortion  or  the  capture  effect  can  make 
signals  hard  to  copy  and  stronger  signals 
can  completely  swamp  weaker  signals. 

I  have  used  as  lillle  as  one  watt  and 
had  nice  contacts  with  friends  in  the  UK* 
An  output  power  of  50  w^atls  seems  suffi- 
cient for  working  most  DX.  On  this  band 
the  power  doesn't  seem  to  make  a  lot  of 


Graham  Rogers  VK6R0 

22  Grace  Street 

Ferndale,  Western  Australia  6148 


diflfetence,  I've  worked  many  mobile  sta- 
tions around  the  world  who  were  running 
10  wans  or  so  to  a  modified  CB  rig. 

Lengthy  rag  chews  are  not  uncommon 
over  great  distances.  I  even  worked  BiU 
G4TQV/M  through  several  countries 
over  a  2*hour  period  as  he  drove  across 
Europe,  with  his  callsign  changing  as  he 
crossed  borders.  Bill  surprised  me  by  be- 
coming GM4TQV/M  as  he  entered  Scot- 
land on  several  occasions.  Other 
regulars  were  Bill  G0RUB  and  Jan 
PA3FA0.  Then  there  was  Roomy 
VU3RMS,  who  often  surprised  me  with 
a  booming  signal  when  I  thought  the 
band  was  dead. 

There *s  no  shortage  of  DX.  I  worked 
1S0XV  in  the  Spratley  Islands  for  my 
100th  country.  Some  of  the  rarer  stuff 
Fve  worked  has  been  A2,  A9,  BV,  BY, 
CN,  CU,  EA6,  EA9,  FTSX,  FT8Z,  H44, 
HZ,  J2,  KX6,  SV5.  TA,  TL8,  VQ9, 
XX9,  T3a  S21,  5X,  Z21,  V51,  3B8, 
3B9,  3D6,  C2L  4S,  5H,  5W,  7Q,  7X, 
8Q,  9J,  9M2,  9M8,  KH8,  9Q5,  9V,  etc. 
Fm  now  at  132  worked  on  29  FM, 

Hie  international  calling  channel  is 
29.6,  but  don't  use  it  for  rag  chewing,  just 
calling.  Hey,  don't  forget  to  listen  for  me 
on  29.6,  or  talking  away  on  29,5 1 , 

Repeaters 

There  are  a  number  of  10m  FM  re- 
pealers around  the  world — DU,  W,  JA, 
VK,  They  mostly  use  29.6  input  and 
usually  output  on  29.7.  Some  use  88.5 
Hz  or  a  1250  Hz  tone  burst  (Ed,  note:  the 
Boston  repeater  inputs  on  29.62  and  out- 
puts on  29,52),  Some  repeaters  are 
linked  to  2m,  so  you  can  find  yourself 
talking  with  someone  using  a  2m  HT, 
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Neuer  shv  die 

Continued  Jrom  page  4 

are  about  to  spread  anthrax  all  around 
America,  killing  millions  of  people.  Aliens 
will  be  here  in  a  100- mil e- long  spaceship  on 
December  17th.  You  name  it,  I  get  'em.  Bui, 
being  pragmatic,  I  sat  down  and  read  Rene's 
book.  He  presented  one  scientific  fact  after 
another,  undermining  my  faith  in  NASA*$ 
credibility.  It  sure  seemed  like  he  had  made 
an  airtight  case  for  the  Apollo  missions  to  all 
have  been  a  giant  hoax. 

My  next  step  was  to  write  an  editorial 
about  it  so  others  could  read  Rent's  book.  1 
wanted  lo  see  if  they  could  find  holes  in 
Rene*s  scientific  logic.  Now,  with  several 
hundred  73  readers  having  read  the  book,  I 
don't  think  fve  had  anyone  seriously  chal- 
lenge Rene's  data.  Could  it  be  thai  it's  the 
believers  in  the  moon  hoax  who  are  the 
ignoramuses? 

And,  as  Tve  reported,  Fve  had  letters 
from  several  readers  who  have  been  in- 
volved with  either  NASA  or  a  NASA  sup- 
plier, and  who  also  have  had  their  own  seri- 
ous doubts  about  the  moon  landings.  One 
chap  who  helped  build  the  LEM  unit  said 
that  no  one  at  his  company  thai  he  knew  be- 
lieved for  a  minute  that  the  flirasy  module 
they'd  made  could  have  possibly  made  the 
trip.  1  got  similar  letters  from  hams  whoM 
worked  for  other  suppliers. 

I  heard  about  another  earlier  book  which 
was  similar  to  Rene's,  We  Never  Went  to  the 
Moon,  by  Bill  Kaysing.  This,  too,  is  self- 
published,  since  the  publishers  he  ap- 
proached with  the  manuscript  were  afraid  to 
touch  it.  Who  needs  the  CIA,  DIA,  FBI,  IRS, 
NSA,  and  so  on  down  the  alphabet  on  your 
case?  Plus  there  are  too  many  dead  whistle- 
blowers  when  people  start  to  reveal 
government  secrets. 

It  look  me  a  while  to  track  Bill  down  and 
get  a  copy  of  his  book.  It's  8-1/2"  x  U"  and 
runs  200  pages.  And  while  Bill  makes  a  few 
of  the  same  points  Rene  does,  he  mostly  has 
his  own  set  of  reasons  for  doubting  the  real- 
ity of  the  moon  missions.  He  does  a  good  job 
of  explaining  how  the  whole  deal  was  pulled 
off,  and  the  secret  base  in  Nevada  where  the 
filming  was  done.  He  also  points  out  the  in- 
credible series  of  accidents  Chat  killed  so 
many  astronauts  just  before  the  Apollo  mis- 
sions— something  that  didn't  happen  before 
and  hasn't  happened  since.  Were  they 
reluctant  to  go  along  with  the  charade? 

Then  there  is  the  strange  death  of  Tom 
Baron  and  his  wife.  Not  long  after  Tom  blew 
the  whistle  on  the  Grissom  "accident"  his  car 
"stalled"  on  a  railroad  crossing  and  they 
were  killed.  Even  though  the  state  law  re- 
quires autopsies  in  all  accidental  death  cases, 
his  and  his  wife's  bodies  were  hurriedly  cre- 
mated When*s  the  last  time  your  car  stalled? 
And  imagine  this  managing  to  happen  on  a 
railroad  crossing  just  as  a  train  is  coming. 
What  are  the  odds?  And  what  happened  to 
Baron*s  SOO-page  report  which  has  now  to- 
tally disappeared?  For  that  matter,  how  come 
NASA's  ApoiJo  records,  while  not  classified, 

Continued  on  page  38 
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BROADCAST  TRANSMfrrER 

The  F'MS2  studio  quaJity  transmitter 
is  FULLY  CTystfti  contmH&d  and 
pragramcnaljle  To  any  f  M  broadtaat :! 
frequency. 

Unit  features;  ALC.  2:1  compressor,  audio  buffer  /  ampllfl&r^ 
pre-ennphasis,  wl\  off  llilter,  stereo  generatar  digital  PLL  tuning. 
75  yHj-125MH7  bandwidth,  500m W  power  output  and  a  special 
Inti^DductQ^  price  t}f  Ortly  $^95.00  US. 

ScHEMA-nc£  FOft  wwT  ^S^  Caj-aioc.  800-504-11 78 

fA)(  POLL  rftjro  41€-24^10S7     TEK  Unb  i1  &-243-22&0 


See  the  FUN  you've 
been  missing! 


WBveiTLacK 


160-10  G5RV  QuicKits '" 


irmted  hf  AnteanasV/esl 

Fj&l&Ei^yU  Build 

■  Fait-S^f^  viiiiai  JJiftni{tLoiie< 

*  PKi-"i]J'«r'^J  Silver  Fbttii^s 

■  Kiafcpfo^^f  QuHtFJ^ii  wsr^f 

Ibflf  All  BtAds  tn^i  WASC 


V»rdtrTr<:hNitt#n^D  ^,n  ppd  USA 


204  ft  lOO-lODIpd£ 

-Fiilll51ic03SV 

*llilfSir¥CSEl^ 

*:i  H  40-iODiiM5iff 
» Ouarttr  Sfiif  QSHLV 

Zfrit  2Li-IODi|yjh! 
■■  R-aJyMiiii?  ICpflOJB'V 
♦  FSfi»dyMi*fc5JflGJBV/a 

Ordar   Kcrf-Lln«1      ^ 


511.1^5 


l-SOO-926-7373 
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new  Pasokon  TV  Lite 
PGSOkott  T^F Classic  . , 


Ever>^  day  more  and 
more  hams  are 
enhancing  their 
enjoyment  of  ham 
radio  by  adding 
images  to  their 
conversations. 
Join  tlie  fun! 

r  .  *  *  $30  +  S3  shipping. 
.  .  $20a  +  £5  shippitig. 


Absolute  Value  Systems 
115Stedman  St.  #7 
Chelmsford,  MA  01824-1823 
(508)250  0611 

iittp :  //www.ultranet.  com/-'Sstv 
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WE   SHIP  WOHLDWIDE 

ft  Jim  1 

ElArfri 

Your  one  source  for  all  Radio  Equipment! 


KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

»5al.  1 0-5    -Sun.  1 2:M'5   'M-F  S-fi  Cflma  to  Bwriv  t  fvr  ttm  best  buyw  la  town. 

Kry  m€JTGfi€yLA  M 120,  GM3M>,  GR300  rtpcatei^,  &  SM50 


For  Ihe  best  buys  in  town  oalf: 
1-800  990-2929 

Los Pr«Cibs  Mas  Bajos  en  Nueva  YqtH 

WE  SHIP  WOHLDWIDEJ 

EKport  orders  eicpe^rt&d, 
SpBoat  ejqjort  pifoes. 


o 


ICOM 


@>£C1ALICT  IN  RADIOS; 
41J$JNE5S4IAMNE 
■AVWTIOfI -HAM  RAMOS 
<SCAWERS 


We  serve:  Governments 

•Consulets*  Embassies  • 

Overseas  &  Domestic  orders 


OQHTftET  US  RW  Thjl  ^JtlEEr  :H 
RJBTCSS  UC  hum  P/^-^ 

Bflilhtt]  nm  Log  U]iw  !>tlHaui  iw4e»b  tkiiiui 


KENWOOD 


"VAESU  HAM  &  VERTEX  BUSINESS  RADIOS "  FT51-R  FT- 
B500.  FT- 10.  FT-11,  n-^2500,  FT-3CSX),  FRe-IOOB,  FT-IOQOD 
ri-50R.  FT-52D0,  FT-B40.  FT-900AT,  FBG-100,  VXR-5000 
nsipealsr  25  watts.  VHP  or  UHR  Marine  Mobile  VXM-1 00. 


HAM,  MARfNE,  BUSINESS 
AND  AVIATION  RADIOS 

SSl-H,5OQ0-hl.235O-H,A- 

22,i(yn,  (c-706,  in -707. 

NEW  F30LT/F40LT,  VI  CM 

SHORTWAVE  RECEfVERS 

R-1,  R-lOO,  R-7000,  R-eOOO, 

R-71 ,  QP-22A, 


A-i.  AEg,  tuEftPBit  l4fJ!klfl, 
Wu-Ef*:.  KI.U.  t^.U.  Uriun, 
'.raOUBLDX,  TDNim.  ButtemuL 


'Xa-BOS'.  TSlBOSTAT,  H-5QQ0.TS-fl6O3,  \^ 

irei4og.  "raraos.  nz-i.  ts-tma,  raftsso, 

TW  TaA^Df.  TKS&4M,  TM-a4l  A.  TM-T*1A, 
TU-733A.  TW-841  A.  TM-7J£4. 


MAHHi  RADIOS 

ICPM  t^.  M>1,  W.B6.  IWTCOTY.  MI5M, 

AVIATION  PORTABLE  ICDVl  A22, 


Surveiil^nc?  Devices 
Avallabia 


Llnaar  AmpilMar 

AmErtlran.,  Ksm,  Kan^aftd,  YBcgij 


NEW— asOMHr 
BUSINESS  RADIOS 
WITH  REPEATERS 

\^      MOTOROLA 

^r7         RADJOS 

EXPORT  & 

DOMESTIC 

CALL  FOR 

PRICES 


SHORTWAVE  RECEIVERS 
STOCKED 


Bualnesfl  HbcAdb^ 
MtJloraiii.,  ICOM .  r^jucuiv,  YaQ»u, 

ttagancy.  Helm 

KyllW  ICOH:  M1DA,  mil,  etc. 

AylllllOt1ICaULA2£,A2QD 

IS  km. 


FM&AM 

BROADCAST 

TRANSMITTERS 

STOCKED 


SATELLITE  PHONES  i 

BROADCAST 

EQUIPMENT 


Save  rnoney  on  batteries. 
Caill  tgr  B^&Cial  Pricas. 


KerMKOd 


FT-iiH 


Sliorivuava  R9cejv$f& 
D  nako  •  Grundig  •  jftC  *  Sony ' 
Saltan  ^  Panasoiic  •  YaBsu  * 

ICOM  ♦Call  21 2-^25-7000 
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Barry's  supplies  all 
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BY7A,  &  6146B 
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WOTCffiOLA  AUTHORIZED  DEALER 

4CACHINA  CDMMUNlCATmNS  DEALER 

AUTHORIZED       wdPLinEBs 
DEALER  p?,^''™; 

SONY»     "-Sf 

ShortwaviJ  Radios  Slockad^^^'*^ 

PJGJTAL  FREQUENCY  tuurTTEHS 


Radios  for  Business^ 

Government 

Slocked  St  Serviced! 

Call  or  FAX  for  Great  Prices! 


Cvsrsaas  Tdept^ofM  Systdnta 
forRuiaFAfBas. 


Tglephone  Autopaich 
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BENJCKER  PADDLES 
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AMERITRON,  etc. 


BAHFIY  ELECTHONICS  CORP.,  540  BROADWAY,  NY,  NY  10D12  (F-vflHwfeNHjrc^aiSL.b^KnSwinsii^^si.]  FAX  212-9«5-7D01  Phone 212-925-7000 


New  York  City's 


1^    LARGEST  STOCKING  TWO  WAY  RADIO  DEALER 
^    C  OM  PLETE  R  EPA1R  LAB  DN  PREM ISES 
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BARRY  IMTERMATIONAL 

FAX  212-925-7001   Phorie  212-92S-70Q0 

For  Orders  Ca]l  1-S00-990  2929 


Bubmyir  ^  Spring  S1.  sti^.  N.  or  R.  1r«n  to  fhdn<»  Si.  atop 

f  iranlQ  Hbi£tan  SL  alcip. 
BuB:  Sb^i^iHi^y  bu£  ^  Prrffi^  $L  atap,  Fatt\  \taefiio  9iD  SulfiH'i  Ams. 


DDMMlRCrAL  FIAi^lOS  ^OdfiSk 

■tp^OTOPOLA  *iCOM 

■*flAXON  tSTANDAflU. 

»VAESyi*ReLMi*;;. 

bu9inQ9&9£,  CM\  bslensa^ 
etc,  PCTtRfcJOS.  rixjijji^is^ 
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We  stoC*!::  AEA,  Allnco,  .AnKeco,  ArnerHion,  Antenr^  SpedaWst,  Aflfti, 
Asiatic,  AstRjn,  B*K.  Belden,  Bencher,  Bird,  euttemut,  CES.  CusheraJL 
Codan,  Dawa,  Eimac^  Henry  Hell,  Husller.  Hy-QainK  loom,  1<LM, 
Kantrcinics,  Kenwoodi,  Laj^en^  Maitcrn!,  MFJ,  Mirage,  Molorola,  Ny&, 
Palomar,  HF  Producte,  Shiire,  StancJardj  TUBES  &  Tutie  Cartons, 
Lfiiidon,  Yaes4J.  Vitjfoplex,  Dupfexcrsi,  RepEatfrfs,  Scanners,  Raoau 

WE  HOW  STOCK  COMMEHPAL  CQIUI/tUNICAT|OK€  SY^TCMS 

PEALEB  INQUfRtES  I WITED  PHCt^E  IN  ORPER  S,  BE  REIMByHSSJ 

COMMERCIAL  PUDTQS  STOCKED  £  SERVICE  ON  PHEMSESl 

EJOPORT  arders  ehippaa  EnTmeBJaiely.  CALL 


£JkL^  F^INAL 


Tachnlcil  help  offered  upon  |tuit:hati«      1     FAX :  2 1 2-925-700 1 


CIRCLE  41  ON  READER  SERVICE  CARD 


Number  18  on  your  F^edbBCk  card 


The  Whole  World 
In  the  Palm  of  Your  Hand! 


And  you  thought  007  had  some  neat  stuff. 


Dave  Mitter  NZ9E 
7462  Lawler  Avenue 
Niles  I L  60714-3108 
dmlller14@juno.com 


The  govcmmenf  s  acronym  GPS  is 
tor  ihcir  NAVSTAR  GLOBAL 
POSITIONING  SYSTEM  con- 
slelkuion  of  salcllites — 21  navigational 
satellites,  along  wiih  3  spares,  slowly 
circling  the  Earth*  twice  in  a  24- hour  pe- 
riod* With  a  hand-held  GPS  receiver, 
about  the  size  of  a  current  dual-band 
amateur  HT  (and  costing  roughly  the 
same),  you  can  determine  exactly  where 
you  are.  anywhere  in  the  world. 

GPS  is  fim; 

Ham  radio  operators  have  always 
been  curious  by  nature.  That's  pretty 
much  how  the  hobby  started;  curious 
private  citizens  picking  up  the  necessary 
parts  and  pieces,  assembling  working 
transmitting/receiving  stations  just  tor 
the  fun  of  becoming  involved  in  an 
emerging  technology  (and  that  was  be- 
fore anyone  knew  what  **emerging  tech- 
nology" meant!).  If  you've  ever 
regretted  the  lack  of  really  new  fun 
things  for  the  ham  experimenter  lo 
tittker  with,  take  a  closer  look  ai  GPS 
and  APRS,  the  Global  Positioning  Sys- 
tem and  Amateur/automatic  Packet  Re- 
porting System.  APRS  is  an  already 
growing  branch  of  GPS  that  has  some 
fascinating  ham  radio  applications.  Til 
bet  you  knew  that  somehow  we  hams 
would  he  involved;  we  canH  let  a  curi- 
ous new  technology  get  away!  (For  a  de- 
tailed article  on  APRS,  take  a  look  at  the 
excellent  piece  written  by  Bob  Bruninga 
WB4APR  in  73  Amatetir  Radio  Today, 
December  1996.)  FU  try  to  introduce 
you,  if  you  haven't  already  looked  into 
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APRS  and  GPS,  but  my  approach  will 
be  a  little  different.  Instead  of  just 
briefly  mentioning  what  features  are 
available  on  a  current  GPS  receiver,  I'll 
try  to  describe  what  it*s  actually  like  to 
operate  one.  Too  many  articles  use  terms 
and  descriptions  that  can  only  be  under- 
stood by  the  actual  owners  of  the  equip- 
ment being  described — but  that  duesn'l 
help  the  folks  being  exposed  lo  the  idea 
and  the  equipment  for  the  first  time. 

Why  do  T  need  it? 

If  we  hams  need  to  ask,  then  perhaps 
we've  lost  some  of  that  inherent  ham  cu- 
riosity. As  a  good  friend  of  mine, 
K9KPM,  always  says*  I  suppose  1  don't 
really  "need''  very  much  of  any  of  the 
electronic  gear  that  1  have,  but  if  1  enjoy 
having  it,  that's  reason  enough!  Ken*s 
right— what  do  w^e  really  need?  Ham  ra- 
dio, and  its  many-faceted  side  interests, 
are  interesting  in  and  of  themselves; 
they  don't  have  to  be  justified.  They're 
usually  educational,  recreational  some- 
times evea  inspirational  but  most  often, 
they're  just  fun  things  to  do.  When  it 
comes  to  new  toys,  most  of  us  are  just 
little  boys  in  bigger  jeans!  For  those  who 
don't  understand  that  kind  of  need,  iheie 
are  lots  of  other  ways  for  them  to  fill 
their  time  ...  anyone  for  stamp  collect- 
ing? So  if  you  can  assume  that  mindset 
while  reading  this  piece,  not  one  cen- 
tered on  absolute  need,  but  rather  on 
learning  a  new  science  and  perhaps  ap- 
plying it  to  amateur  radio,  then  youMl 
understand*  This  concludes  the  lecture! 

By  the  way,  I  can  remember  Uncle 


Wayne  writing  in  his  editorials  about  the 
fun  that  he  had  a  number  of  years  ago  par- 
ticipating in  sports  car  road  rallies.  Too 
bad  GPS  wasn't  around  back  then — Pll 
bet  he  wouldn't  have  asked  about  a  ncedt 

The  government's  satellite  system 

The  U.S.  Department  of  Defense  does 
have  a  definite  need  for  accurate  naviga- 
tional positioning  information:  U.S. 
troops  in  all  comers  of  the  worid  must 
know  exactly  where  they  are  for  strate- 
gic and  logistical  reasons.  Army  troops. 
Navy  ships,  Air  Force  planes  and  Marine 
battalions  in  the  field  have  a  need  to 
know  exactly  where  they  arc  at  any 
given  moment  in  time,  so  our  government 
committed  Lo  a  new,  highly  accurate  sys- 
tem for  navigation  tiiat  ihey  termed  GPS, 
Unlike  the  older  ground-based  systems  of 
Lesran  C  and  Omega,  or  the  peripatetic 
early  Sat-Nav  navigational  ftatelliles,  the 
NAVSTAR  GPS  constellation  is  avail- 
able 24  hours  a  day,  worldwide,  and  isn't 
affected  by  static,  stormy  weather  or 
outside  radio  interference.  In  all  honesty, 
there  can  be  the  occasional  ionospheric 
anomaly  that  will  absorb,  scatter  or  duct 
even  a  microwave  band  signal  but  as  we 
hams  know,  these  anomalies  are  rare, 
NAVSTAR  GPS  does  operate  in  the  mi- 
crowave region  at  1,575  GHz,  using 
spread-spectrum  formatting  isee  Peter 
Stark  K20AW"s  treatment  of  spread  spec- 
trum in  73  Ainateur  Radio  Today,  Decem- 
ber 1996).  Hie  NAVSTAR  saielliles  are  in 
pillar  orbits  about  10.9(XJ  miles  up,  so  very 
few  ground-based  interference  sources 
bother  it. 


Fig,  J.  The  Signal  from  one  satellite  d(?esnf 
tell  ytfu  much  --maybe  just  how  far  away  it  is 

from  your  pas  itum, 

Theconsicllation  presently  consists  of 
24  satellites  and  five  ga>uiid  stations  al 
different  ventres  around  the  slobe.  Of 
those  24  NAVSIARS,  21  saicUiies  are 
kept  active:  the  remaining  three  are  or- 
biiing  spares.  11  one  or  more  of  the  ac- 
tive satellites  becotnes  "unhealthy,''  a 
spare  can  be  moved  in  to  take  its  place 
so  that  the  full  constellation  remains  op- 
erational. The  ground  stations  monitor 
the  accuracy  of  the  system,  and  perform 
Edjusttiients  as  needed.  I'hc  gu\  eminent 
seems  fully  committed  lo  maintaining 
the  system,  which  bc^an  deployment  in 
1984  and  has  heen  estimated  to  cost 
somewhere  in  the  neighborhood  ot  $10 
billion:  the  yearly  maintenance  alone  is 
some  $5(K)  million  or  more.  At  those  fig- 
ures,  it  almost  seems  unpatriotic  not  to 
fully  uiilize  ttl 

The  GPS  concept  is  workable  from  or- 
biting satellites  because  it's  poi^sible  tu 
receive  exact  positional  data  when  a 
ground  receiver  can  lock  unto  several 
satellites  at  the  same  time;  when  those 
satellites  are  located  at  dilTercnl  points 
in  the  sky:  and  w^hen  the  receiver  can  tri- 
angulate  a  positional  fix  by  receiving  ac- 
curate geographical  and  lime  data  from 
those  satellites. 

Let's  break  down  those  *'whens*'  a 
litde  funher  When  the  receiver  knows 
how  far  away  each  satellite  is,  whene  it  is, 
and  what  the  exucl  lime  is,  on  imaginary 
circle  can  be  drawn  around  each  satellite 
being  tracked.  The  receiver  is  located 
where  those  imaginary  circles  intersect 

Fig,  1  shows  where  the  signal  from 
a  single  satellite  (the  circle)  would 
intersect  your  ground  rccciven  The  sig- 
nal from  just  one  satellite  dc^sn'l  tell 
you  very  much;  perhaps  only  how  far 
awav  the  satellite  is  from  vour  location 


(determined  by  the  lime  it  look  for  ihe 
signal  to  arrive).  If  two  satellites  are 
being  tracked  (Fig,  2),  you  can  get  a 
litde  better  idea  of  your  position,  but 
since  there  are  two  points  of  intersec- 
tion, you  still  can't  be  sure^it  might  be 
either.  When  three  satellites  are  locked 
onto,  however  (Fig.  Jk  even  though 
there  are  several  points  of  intersection, 
only  one  is  common  to  all  three — lhat*s 
your  exact  position!  Having  more  than 
three  satellites  gives  even  better  data. 

Each  NAVSTAR  GPS  satellite  knows 
precisely  where  it  is  at  all  times,  and 
where  its  neighboring  satellites  arc.  as 
well  as  the  exact  time,  down  to  atomic 
accuracy.  Knowing  these  facts,  and 
transmitting  them  to  your  GPS  receiver 
dow n  on  the  ground,  will  allow  the  GPS 
receiver  to  calculate  the  lime  it  took  for 
the  signal  from  each  satellite  to  reach  ihe 
receiver,  and  thus  the  distance  that  the 
various  satellites  are  from  the  receiver 
(remembering  that  radio  waves  travel  at 
3tX>,(XX)  kilometers  per  second)-  Be- 
cause the  satellites  arc  at  ditTercni  posi- 
tions in  the  sk%  a  triangulation  fix  can 
be  made  on  the  location  of  the  receiver, 
accurate  to  within  49  feet  ( 1 5  meters). 
The  actual  location  of  the  satellites  mak- 
ing die  fix  can  affect  the  final  accuracy 
of  the  receiver's  position  to  scjmc  de- 
gree, but  that  "final"'  accuracy  can  ihen 
be  further  improved.  One  way  is  to  com- 
pare the  positional  data  at  two  receiving 
sites  that  are  tracking  the  same  saiellilcs, 
and  then  calculate  (automatically)  a  dif- 
ferential that  can  be  applied  to  ihe  calcu- 
lated data  as  a  correction  factor.  That 
differendal  (number)  can  he  scnl  tner 
terrestrial  radio  and  is  usually  referred  lo 
as  DGPS  (Differential  GPS).  It  can  often 


False  position 


Receiver 


Fig.  2.  W?f/i  n\'o  satelliies  being  tracked, 
since  there  are  tM'o  points  of  intersection, 
you  can  get  a  better  idea , 


Receiver 


^  Fig.  J.  Only  one  point  of  intersection  is 
common  to  all  three— and  there  you  are! 
More  than  three  satellites  can  provide  even 
better  data. 

improve  on  the  llnal  accuracy  down  to 
an  error  of  only  16  feet  or  so.  Here's  the 
second  part  of  the  equation:  The  US, 
militar}^  deliberately  throws  some  inac- 
curac)  into  the  GPS  system  available  lo 
civilian  users;  it's  called  SA  and  stands 
for  **Selective  Availability/'  U.S.  mili- 
tary users  have  GPS  receivers  with  a 
special  code  that  overcomes  SA,  but  ci- 
vilian units  don't,  so  they're  automati- 
cally less  accurate  than  their  military 
counterparts.  This  gives  our  military  a 
slight  advantage  over  other  (enemy) 
troops  that  might  be  bootlegging  our  sat- 
ellite positioning  information  to  use 
against  us.  The  amount  of  SA  inaccuracy 
introduced  is  coniBDllable  from  a  groujid- 
hased  satellite  command  center  ihat  moni- 
tors the  GPS  satellite  constellation.  During 
limes  of  irnop  movements  or  armed  con- 
HicU  more  SA  can  be  introduced  to  make  it 
still  more  difficult  for  the  enemy  to  profit 
from  our  NAVSTAR  system.  SA  inaccu- 
racy is  scheduled  to  be  phased  out  over 
the  next  ten  years  l>y  a  law  recently 
signed  by  the  President.  Since  the  SA 
differential  can  also  be  calculated  by  the 
means  mentioned  above  (a  second  re- 
ceiver site  transmitting  DGPS  informa- 
tion), its  value  in  giving  our  military 
personnel  an  advantage  has  become 
somewhat  questionable,  since  the  enemy 
knows  how  to  get  around  it  too,  and 
Congress  reasoned  that  it  might  as  welt 
be  phased  out  so  that  higher  accuracy 
could  be  made  available  to  legilimate 
civilian  users.  Of  course.  GPS  will  also 
be  tieneficial  to  drug  runners,  smugglers 
and  other  nefarious  types,  but  every 
worthwhile  advancement  can  be  abused 
in  the  hands  of  criminals*  We  can't  keep 
technological  advancements  awav  from 
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BfOELECTRlFlER 


PLANT  GROWTH  STIMULATDR 
NOW  AVAILABLE  IN  KIT  FORM! 

•  COMPACT  SlZiz.  2 A"  X  3.S''  X  1" 

•  ADJUSTABLE  OUTPUT  UP  TO  3Q 
VOLTS 

•  316  STAIMLESS  STEEL  ELECTRODES 

•  KIT  INCLUDES  ALL  ELECTRONIC 
COMPONENTS,  ASSEMBLY 
INSTRUCTtONS  AND  PLASTIC 
ENCLOSURE.    BATTERY  NOT 
INCLUDED. 

-  FOR  MORE  INFORMATION  - 


SEND  SASE  TO: 

SEAGON  COMPANY 
5541  OAKVILLE  CENTER 
SUITE  915 
ST  LOUIS,  MC  63129-3554 


CIRCLE  241  OM  READER  SERVICE  CARD 

dUBEX  duAD  At^TSNNA  d6.  ^ 

40  YEARS  OF  QUAUTV  ANTENhfAS 
SKYMASTER  H.R  KITS  FROM  $S.75S5 
PRE-TUNEO  H.  R  QUADS  FROM  $379,95 

pu^d  Antennas  From  2  Thro u an  ^tO  Meiers. 
2  METER  4  EL.  PRE-TUNED  S44.i5  +  S7,00  S&H 
6  METER  2  EL.  PRE-TUNED  569.95  +S15.0O  S&H 

HtST  PBfCreSOT^  DOUBLE  BRAIDEQ  "DACRQN"  AMTENNA  ROPE 

visit  our  new  web  site  tittp://www,ciibex..coni 
Write  Or  Catll  For  Free  Catalog 

2761  SATURN  ST.  "E"  BREA  CA  92621 

^^      (714)  577-9009   FAX  (714)  577-9124         ^ 

CIRCLE  166  ON  HEADER  SERVICE  CARD 


THE    NEW   'SIGNAL    CUBE*'® 
FS73C  d^g^tal  '"S"*  meter  qonnected  with  two 
wires  to  the  receiver's  *^''  meter. 
Price:  S18900 

•Unit  tracks  the  "S"  readings  including 

the  dB  values 

•High  input  impedance  prevents  loading 

■Near  shelf  life  obtained  with  9  voJt  batter/ 

•1/2"  digital  display  -  2.5"  cubical  enclosure 

•Unit  es(C6ilent  for  reading  peak  "S"  or  dB  values 

■Displays  modulation  amplitude  when  transmitting 

•Excellent  for  mobile  operation  where  transceiver's 

analog  "S"  meter  is  not  easily  observed 

^'SIGNAL  CUBE"®  Model  FS73  with  built-in  dipole 
antenna,  functions  as  a  field  strength  meter 

Price  St 69.00 


5l^««: 


3iN:'miHtkuii4  4u 


NYE   ENGINEERING    CO.,   INC. 

4020    GALT    OCEAN    DR.    SUITE    606 

FORT     LAUDERDALE     FL    S3303 

Ph.        954-S66-3997 

FAX       954-&37-3534 
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the  legitimate  users  just  because  there  is 
the  potential  for  illegal  use — at  least  that 
shouldn't  be  the  only  consideration. 

By  the  way,  the  NAVSTAR  satellites 
have  also  been  hardened  (as  much  as 
is  currently  possible)  to  damage  from 
enemy  ground-based  laser  and  particle 
beam  attack  as  well  as  command  control 
interception  that  could  result  in  errone- 
ous readings  being  transmitted  from 
the  constellation,  They*re  also  EMP 
(ElectroMagnetic  Pulse)  hardened  and 
are  designed  to  degrade  gracefully,  even 
if  ground  communication  with  them  is 
lost.  Aerospace  design  teams  have  to 
think  of  everything  these  days.  The  time 
delay  in  launching  a  replacement  satel- 
lite from  the  ground  is  estimated  as  not 
exceeding  two  months,  if  and  when  that 
should  prove  necessary.  Satellites  don't 
last  forever;  high  energy  radiation  par- 
ticles from  outer  space,  damage  from 
small  meteorites  and  other  space  debris 
and  realistic  design  life  of  baUeries  and 
solar  panels  all  take  their  toll  on  even  the 
best  satellite  hardware. 

Uses 

The  NAVSTAR  GPS  concept  has  tre- 
mendous potential  for  the  recreational 
boater,  private  pilot,  Civil  Air  Patrol  vol- 
unteer, hiker,  backpack  camper,  ex- 
plorer, fisherman,  climber  ,..  and  Uncle 
Wayne's  road  rally  team!  Anyone  who 
strays  from  home  can  appreciate  the 
hand-held  portable  GPS,  just  as  hand- 
held portable  transceivers  are  common- 
place today.  And  of  course  we  can't 
overlook  the  potential  commercial  us- 
ers— ^commercial  airliners,  passenger 
and  cargo  ships,  railway  trains,  over-the- 
road  trucking,  delivery  services,  etc., 
can  all  benefit  from  reliable  positional 
information,  and  NAVSTAR  GPS  is  it! 

Then  there^s  that  APRS  aspect  men- 
tioned earlier;  it's  a  fairly  recent  innova- 
tion in  the  ham  radio  community, 
utilizing  current  GPS  technology.  It  in- 
cludes automatically  generating  packets 
containing  exact  positional  data  from 
both  fixed  and  mobile  stations.  That  in- 
formation can  then  be  combined  with  a 
normal  amateur  packet  TNC,  and  trans- 
mitted and  displayed  on  a  map  on 
everyone's  packet  computer  screen. 
That*s  why  many  of  the  newer  packet 
and  multimode  TNCs  routinely  include 
GPS  capability  within  their  TNC  firm- 
ware these  days.  It's  an  amateur  radio 


innovation   (thanks  to  Bob  Bruninga) 
that  is  just  beginning  to  be  explored. 

But  what  advantage  is  there  in  having 
that  positional  information?  For  search 
and  rescue  efforts,  parade  or  marathon 
coordination  and  safety  watch,  repeater 
jammer  tracking,  neighborhood  watch 
patrol  activities,  simulated  emergency 
tests,  storm  and  flood  assessment  and  as- 
sistance, recreational  fox  hunting  and 
other  amateur  radio  field  activities,  GPS 
offers  the  same  advantages  that  it  does  to 
the  military,  recreational  and  commer- 
cial users:  obtaining  and  relaying  accu- 
rate positional  data  on  and  to  the 
participating  stations.  If  we  still  have 
that  ham  spirit  of  discovery  and  innova- 
tion, then  it  won't  be  long  before  even 
more  innovational  uses  for  GPS  will 
emerge  within  our  hobby — and  73  will 
publish  them  as  they're  presented. 

So  what's  out  there  now? 

As  to  what  you  can  expect  to  buy  right 
now,  ITl  use  the  features  of  my  own  (a 
Garmin  GPS  45)  in  the  examples,  not 
because  I'm  trying  to  convince  anyone 
to  buy  the  same  unit,  but  because  it's  the 
one  Pm  most  famihar  with.  Other 
brands  and  models  will  have  similar  op- 
erating modes  and  features,  but  of 
course  the  details  will  vary. 

I  thought  that  my  instruction  manual 
was  lacking  somewhat  in  its  guidance 
for  beginners,  especially  for  something 
as  new  and  innovative  as  GPS.  I  would 
have  preferred  that  the  manufacturer  had 
been  more  informative  in  the  operator's 
manual,  but  there  is  an  optional,  well- 
produced  instructional  videotape  avail- 
able. The  manual  assumes  that  the 
operator  is  already  familiar  with  the  ba- 
sics of  navigation,  waypoints  and  route 
planning.  For  those  who  aren't,  a  supple- 
mental book  on  general  navigating  tech- 
niques from  your  local  library  may  be 
worth  reading  first,  Fve  always  felt  that 
tech- manual  writers  should  make  sure 
that  they're  doing  the  best  job  that  they 
can  in  clarifying  all  of  the  questions  the 
beginner  might  ask.  I  think  the  practical 
way  to  do  this  is  to  test  the  product,  and 
the  manual,  by  giving  units  to  a  few  be- 
ginners for  a  week  or  so,  along  with  the 
preliminary  manual,  and  asking  the 
beginners  to  keep  accurate  notes  on 
the  problem  areas,  A  tech  writer  who's 
intimately  familiar  with  a  unit  can't 
write  a  basic  enough  manual,  one  that's 


completely  understandable  to  the  begin- 
ner. We  see  this  all  the  time  with  com- 
plex ham  gear  manuals;  not  enough 
forethought  is  given  to  explanations  that 
require  more  detail  or  practical 
examples.  With  modem  microprocessor- 
based  equipment  usually  with  multiple- 
ftmction  keys,  a  thorough  manual  is  an 
absolute  must! 

Some  initial  details 

The  Rfst  thing  you'll  notice  about 
GPS  receivers:  They're  amazingly  com- 
pact, about  the  size  of  a  current  dual- 
band  talkie  (my  own  is  just  6  1/4"  high 
by  2"  wide  by  1  1/4"  deep).  It's  incred- 
ible that  you  can  hold  a  true  satellite 
tracking  receiver  in  the  palm  of  your 
hand — no  dishes,  no  az-el  steering 
needed.  Mine  operates  from  four  inter- 
nal AA  baticries  that  will  power  it  for  10 
to  20  hours  depending  upon  the  mode 
chosen  (normal  or  battery  saver  mode). 
It  has  a  small  detachable  antenna  (with  a 
BNC  connector  on  it  so  that  an  external 
antenna  can  be  used)  and  a  built-in  4-pin 
male  socket  on  the  back  of  the  unit  for 
inputting  outside  power  (five  to  40  volts 
DC)  and  ground.  There's  also  a  pin  for 
data  input  and  one  for  data  output,  for 
interfacing  with  a  computer  or  lo  an  ex- 
ternal differential  or  beacon  receiver 
There  are  (or  soon  will  be)  computer- 
generated  maps  of  various  locations  that 
will  allow  you  to  plot  exactly  where  you 
are  on  a  moving  map  of  your  area  (or  a 
strange  area)  so  that,  with  a  laptop  or 
notebook  computer,  and  your  GPS, 
you'll  really  have  to  work  at  getting  lost! 
AD  of  these  amenities  have  a  price,  of 
course,  but  they'll  probably  be  within 
everyone's  reach  over  the  next  few  years 
if  the  past  is  any  indication  of  the  future 
(look  at  how  computer  prices  have 
plummeted  over  the  years). 

For  the  boater,  camper  or  hik^,  many 
GPS  fBceiver  models  are  considered  wa- 
terproof, often  being  pressurized  from 
within,  using  dry  nitrogen  to  prevent  the 
infiltration  of  outside  air  or  water.  Mine  is^ 
since  it  was  designed  for  the  marine  envi- 
ronment, plus  it  weighs  a  mere  10  ounces 
with  the  four  AA  batteries  installed. 

Operation 

Here's  the  good  stuff!  When  a  GPS  re- 
ceiver is  first  powered  on  (or  when  all  of 
its  memories  have  been  erased),  il  will 


take  7  1/2  to  15  minutes  to  acquire  all  of 
the  satellites  that  it  can,  storing  them  in 
an  almanac  in  its  memory,  and  display- 
ing  its  new  home  latitude  and  longitude. 
This  auto-Iocate  initialization  is  good  for 
up  to  about  300  miles  from  home  base 
even  if  the  receiver  is  off.  If  you  travel 
farther  than  that  with  the  receiver  off. 
youMI  have  to  let  it  auto- locate  again  or 
you  can  enter  the  new  rough  latitude/ 
longitude  data  manually.  If  you  travel 
with  the  receiver  turned  on^  or  turn  it  on 
every  now  and  then,  it  will  re-locate 
itself  as  it  goes  along. 

While  it's  auto-locating,  my  unit 
shows  a  nice  graphical  view  of  the  sky 
(Photo  A),  plotting  up  to  8  NAVSTAR 
satellites  on  a  sky  map;  the  satellites  are 
graphically  depicted  as  being  either  on 
the  horizon,  at  45  degrees  up  from 
ttie  horizon  or  overhead.  The  display 
indicates  the  satellite's  ID  number  (each 
satellite  has  its  own  identification  num- 
ber), along  with  a  relative  signal  strength 
bar  for  each  of  the  satellites  being 
tracked.  This  allows  the  user  to  move 
somewhat  in  various  direcdons,  or  to  re- 
orient the  side-mounted  antenna,  to 
achieve  the  best  signal  reception  from 
the  constellation  of  satellites  in  view. 
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PAoto  A.  Sateliiies  are  graphically  depicted 
as  being  either  on  the  horizon,  at  45  degrees 
up  from  the  horizon  or  overhead.  The  display 
also  indicates  the  saielliie^s  ID  number, 
along  with  a  relative  signal  strength  bar  for 
each  of  the  satellites  being  tracked. 


An  established  manufacturer  of  boom  micro- 
phone headsets  for  aviation.  Warren  Gregoire 
&  Associates,  has  introduced  the  Model  I'R- 
2000,  for  Radio  Amateurs.  With  a  noise*can' 
ceiing  electret  microphone,  response  said  to 
**cut  through  QRM,"  and  plush,  padded  muffs 
it  works  welL  even  in  noisy  locations.  It  is 
claimed  to  be  compatibie  with  most  radios. 
Available  as  a  At/$44  -,  or  assembled  S64  . 
less  connectors,  S&H  additional,  both  have  a 
30-day,  money-back  guaraatee.  Call  ihem 
toll-free  1 -800-634-0094  or  (510)673-9393. 
FAX  (510)673-0538.  Write:  229  El  Pueblo 
Place,  Clayton,  CA  94517,  USA  or  E-Mail  to 
WGA@fflm.com (adv^rtisernent) 
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This  huge  350  page  Second  Edition 
includes  over  500  shortwave  and  amateur 
communications  receivers  made  from 
1 945  to  1 996.  Here  is  everything  you  need 
lo  know  as  a  radio  collector  or  informed 
receiver  buyer.  Entry  information  Includes: 
receiver  type,  date  sold,  photograph,  size  & 
weight,  features,  reviews,  specifications, 
new  &  used  values,  variants,  value  rating 
and  availability.  Seventy  American  and 
worldwide  manufacturers  are  represented. 
Become  an  instant  receiver  expert! 
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Ai  leasl  three  saleliiles  are  needed  lo  " 
obtain  a  fi\  on  your  latitude  and  longi- 
tude; a  fourth  is  required  to  give  your  al- 

lilude  above  sea-(evel  data  (providing 
thai  the  unit  has  thai  3-dimensional  ca- 
pability). The  more  siucllites  you  can  ac- 
quire m  any  given  lime,  ihe  belter  the 
positional  and  ailitudc  data  will  be,  be- 
cause, again,  the  triangulaiion  will  be 
done  with  belter  i!c(imetr\\  Tve  found 
that  it^s  not  unusual  to  get  good  signal 
strength  readings  from  six,  seven  or 
even  all  eight  satellites  in  reasonably 
open  areas,  and  al  certain  times  of  the 
day,  remembering  that  L575  GHz  radio 
waves  are  fairly  easily  absorbed  or 
scattered  by  ground- based  obsiacles. 

Once  the  auio-loeate  iniualizaiion 
stage  is  finished,  and  the  receiver  is  sat- 
isfied  with  the  data  from  ihe  satellites 
that  it  can  see,  the  page  autLMnatically 
changes  and  a  moving  compass  dial  is 
displayed  (showing  your  cardinal  head- 
ine  anvitme  vou're  in  motion:  walking  is 
good  enough),  tl  also  shows  a  digilal 
readout  of  your  true  bearing  (a  three- 
digit  numerical  display  of  the  linear 
compass  dial);  it  shows  your  speed  of 
inovemeni  when  in  motion,  and  of 
course  vour  latitude  and  lonsitude.  out 
to  three  places,  in  seconds.  It  even  tells 
you  the  accuracy  of  the  latitude  and  Ion- 
gitude  measurement  as  plus  or  minus  so 
many  feel.  Ii  automatically  indicates  if 
it's  operating  in  the  two-dimensional  or 
three-dimensional  mode  and  your  alti- 
tude in  feel  above  sea  level  when  it's  in 
the  3-D  mode  (with  a  plus  or  minus  alti- 
tude error  factor,  in  feel,  also  displayed). 
The  exact  lime  of  day  in  24^hour  UTC 
time  is  displayed,  or  the  lime  can  be  read 
in  local  lime  (that  is,  so  many  hours  dif- 
ferential from  UTC)-  Finally,  the  condi- 
tion of  the  internal  haUeries  is  shown  on 
a  nice  bar-graph  gauge  ranging  from  full 
lo  empty. 

Stepping  forward  to  another  page, 
many  GPS  receivers  will  automatically 
map  your  path  of  travel,  whether  on  fool 
or  in  a  moving  vehicle.  This  moving 
map  shows  every  twist  and  turn  that  you 
might  make  along  the  way  (see  Photo 
B).  The  map  (actually  it's  more  of  a 
where-rvC'been  course  plot),  looks 
someiliing  like  a  diwdle  you  might  have 
drawn  on  an  Etch-A-Skeich^'^ — at  least 
that's  whal  it  reminds  me  of  Bat  it's  a 
lot  more  powerful  than  my  Etch-A- 
Skelch  ever  was!  When  you  arrive  at 
your  destination,  you  can  follow  the 
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doodle  and  retrace  your  exact  path  back 
home*  Rather  than  following  the  exact 
course  home,  you  can  opt  to  take  the 
shortest  route  hack  instead  (if  youVe  in 
open  country,  on  the  open  water  or  in  the 
air)-  The  map  will  show  you  the  heading 
for  ihai  shortest  course  and  il  will  dis- 
play your  return  trip  on  the  same  map 
page,  so  that  you  can  see  immediately  if 
you  happen  to  stray  off  your  mark.  You 
can  zoom  in  and  zoom  out  (in  12  diflfer- 
ent  steps)  on  the  map  to  see  every  twist 
and  turn,  and  you  can  pan  across  to  see 
where  various  zigzags  were  necessary. 
Photo  B  shows  a  little  doodle-map  I 
made  coming  home  from  the  store  one 
day.  lt*s  ztx>mcd  to  the  LO  mile  scale 
and  you  can  see  ihe  little  zigzags  needed 
to  get  lo  my  home.  They're  even  more 
pronounced  when  zoomed  into  the  0,2 
mile  scale,  My  home  QTH  is  shown  in 
the  center.  The  scale  in  miles  is  dis- 
played at  ihe  lop  and  changes  as  you 

*T/iis  gives  our  military  an 

advantage  over  enemy  troops 

that  might  be  bootlegging  our 

satellite  positioning  information 

to  use  against  us /^ 

zoom  in  and  oui.  You  can  pan  across  the 
map  to  measure  the  exact  distance  from 
one  point  to  another  or  to  tind  those  It  tile 
details  mentioned  when  you'i"e  zoomed 
all  the  way  in.  The  map  page  also  shows 
the  bearing  you  should  be  taking  to  get 
back  home  on  the  return  trip,  the  one 
you're  actually  on,  the  distance  in  miles 
to  your  destination  and  the  speed  at 
which  you're  currently  moving.  Every- 
thing you  might  possibly  want  to 
know — except  perhaps  where  the  radar 
speed  ti^aps  are  (there's  other  gear  for 
that!).  Incidentally,  I  do  know  ihe  way 
back  home  from  ihe  store  on  my  own, 
but  it's  a  whole  lot  more  fun  this  way. 

If  you  decide  to  take  the  exact  (re- 
trace) course  back  to  home  base,  as  you 
might  when  hiking  overland  with  natural 
obslacles  to  maneuver  around,  you  can 
switch  to  a  roadway  style  of  display.  As 
you  can  see  in  Photo  C.  the  display 
looks  something  like  a  highway  drawn 
in  a  perspective  view,  with  a  center  line 
right  down  the  middle.  To  retrace  your 
exact  original  course,  simply  keep  the 
litde  cursor  arrow  right  on  the  center 
line   of  the   roadway;   you'll   end    up 


exactly  where  you  stancd.  There's  even 

a  finish  line  that  appears  across  the  road- 
way in  case  you've  tbrgoiien  whai  home 
looks  like, 

I've  mentioned  only  a  very  few^  of  ihe 
navigationnl  features  found  in  a  modern 
GPS  receiver  There  are  a  number  of 
others.  As  the  menu  page  shows  in 
I*hoto  1),  vou  can  set  and  store 
w^aypoints  and  routes,  naming  each  one 
for  easy  recall.  A  way  point  is  a  specific 
location  that  you  would  like  to  head  to- 
ward and  at  which  something  will  occur. 
A  route  is  a  number  of  way  points  strung 
together  Putting  ii  in  understandable 
terms,  when  you  drive  to  work  each 
morning,  you  probably  follow  pretly 
much  the  same  route.  Beginning  from 
home,  you  might  head  down  Street  A  lo 
Street  B,  making  a  left  turn  on  Street  B. 
Thai  intersection  is  a  way  point.  You  then 
take  Street  B  to  Street  C  and  turn  right; 
ihai*s  another  waypoini,  a  point  along 
the  way  where  something  happens. 
Stringing  all  the  waypoints  in  series  is 
your  route.  On  the  open  water,  in  ihe  air 
or  out  in  the  wilderness,  where  streets 
and  intersections  don't  exist,  longitudi- 
nal and  latitudinal  way  points  become 
very  impt»nant  when  you  can't  navigate  by 
visual  landm^irks.  They  provide  points  of 
significance,   where  a  turn  or  course 


Photo  /?.  The  "Map  Pti^e'*  capabiHtles  of 
the  unit  wuh  the  ''moving  "  map  retuhnn  of 
my  trip  honw  from  the  store. 


change  should  occur,  perhaps  lo  avoid 
some  obstacle  (such  as  a  reef  while  sail- 
ing). It's  vital  for  the  navigator  to  know 
when  he  or  she  has  reached  a  waypoint, 
and  a  GPS  receiver  will  lell  you  that  wiLh 
class.  Mine  will  store  250  waypoints,  each 
with  iis  own  unique  name  (such  as 
HOME,  FUEL,  REEF,  etc.).  It  handles  20 
routes  (collections  ol'  waypoinls)  which 
are  reversible.  If  a  storm  suddenly  comes 
up,  there's  a  "nearest  waypoints"  page  that 
can  be  called  up,  providing  you  with  and 
guiding  you  to  the  nearest  of  nine  safe  ha- 
ven waypt:)ints  (providing  you've  stored 
thrai  in  meniory)-  There's  a  CDI  (Course 
Deviaiiofi  Lidlcalor)  display,  an  ETE  (Esti- 
mated Time  Enmute)  display  and  an  ETA 
(Estimated  Ttine  of  Arrivd)  display  at 
your  disposal  when  you  need  them. 
Them's  a  sunrise/sunset  indicator  thai  will 
even  lell  you  the  tinie  of  these  events  M  ihe 
desiinaiion  you're  navigating  toward.  There 
are  also  internal  messages  that  may  be 
displayed  from  time  to  time:  "Poor  GPS 
Coverage"  or  "Accuracy  Has  Been  De- 
graded" are  displayed  when  satellite  cov- 
erage is  poor  or  non-existent. 


In  general*  GPS  receivers  are  meanl  to 
be  used  out  in  the  open.  If  the  1 .575  GHz 
signals  from  the  satellites  are  blocked  by 
buildings,  mountains  or  even  dense  for- 
est, reception  will  be  degraded.  It's  still 
amazing  that  sometimes  I  can  actually 
receive  three  or  four  satellites  at  our 
kitchen  table — because  of  a  large  picture 
window  facing  due  north. 

All  of  these  GPS  functions — predeter- 
mined waypoint  plotting  and  storage, 
routing  information,  track  logs,  etc*,  can 
vary  from  one  unil  to  another  Some 
GPS  receivers  are  aimed  at  certain  out- 
door activities  or  sports,  such  as  boating. 
Those  functions  are  determined  by  the 
firmware  chosen  by  the  manufacturer 
for  a  particular  GPS  unit,  so,  depending 
upon  your  own  interests,  you  can  often 
find  a  model  aimed  more  at  your  own 
outdoor  activity  (I've  always  loved  sail- 
ing). However,  even  a  GPS  aimed  at  the 
nautical  crowd  can  be  used  for  any  gen- 
eral purpose  navigation  exercise — even 
just  a  Sunday  afternoon  walk  through 
the  woods.  Anyone  want  to  start  an 
orienteering  club? 


Photo  C.  The  **Ga-To-Waypoini  Page'  helps 
you  to  reirtice  your  route  home  or  io  find  a 
specific  stored  waypoint. 
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Saturday  8  A.M.  -  5  P.M.  and  Sunday  8  A.M.  -  4  P.M. 


ONE  OF  THE  LARGEST  SHOWS 
IN  THE  ENTIRE  COUNTRY 

Over  17,000  Attended  Last  Year! 


ARRL  Forums  &  Programs    •  Banquet 
10  Acres  of  Indoor  and  Outdoor  Sales 

3  Buildings  •  1,100  Indoor  Spaces 
Indoor  Fleamarket  •  Outdoor  Tailgate 
Indoor  Tailgate  •  FCC  Exams 

Discount  2  Pay  Adm/ss/on  By  Advance  Sate  Only! 

For  More  infofmation:  E-Mail  *  gbhc@a>ncFietric.nel,  Iniemel  Address  - 

www.cxsncentric.neV-gbhC.  Write  To:  G  B.  H  &  C.,  P.O.  Box  95, 
Timonium,  MD  21094-0095,  Voice  and  Fax  Back  1-410-HAM-FEST  or 

Outside  Of  MD  1-800-HAM-FEST 

Sponsored  by:  The  Baltimore  Amateur  Radio  Club,  Inc. 


AMATEUR  TELEVISION 

website:  www.hamtv.com 


TVC-4G 


^^  Made  rn  USA  ^^^^^^■■V  nntv  $89 

Wired  and  tested  boards  start  at  $49         '  * 


SEE  THE  SPACE  SHUTTLE^IDEO 

AND  GET  THE  ATV  BUG    ^^<^C 

Many  ATV  repeaters  and  individuals  are  retransmitting  Space 
Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to  Spacenet  2 
I  transponder  9  or  weatiier  radar  during  significant  storms,  as  well 
as  home  camcorder  video  from  otiier  hams.  If  it's  being  done  in 
your  area  on  420  -  check  page  554  in  the  96-97  ARRL  Repeater 
Directory  or  cail  us,  ATV  repeaters  are  springing  up  ali  over  *  ail 
you  need  is  one  of  the  TVC-4G  ATV  420450  MHz  downconveters, 
add  any  TV  sat  to  ch  2^  3  or  4  and  a  70  CM  a/itenna  (you  can  use 
your  435  Oscar  antenna).  You  dont  need  computers  or  other 
radios,  its  that  easy.  We  also  have  ATV  downcortverlers^  anten- 
nas»  transmittefS  and  amplifiers  for  ttie  400,  900  and  1200  MHz 
Itsands.  in  fact  we  am  your  one  stop  toe  all  your  ATV  needs  af>d  info. 
We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  10  page  ATV  cataiogue. 


(818)  447-4565  M-TH  83m-5:30pm         y.^^  „^  ^jp5  ^^^ 

P,C,   ELECTRONICS  Emaii:  tomsmb@aoLcom 

2522  Paxson  Ln.  Arcadia  C  A  91 007    24  Mr.  FAX  (618)  447-0489 
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There's  also  a  menu  screen  that  allows  ^ 
the  user  to  call  up  other  submenus  to  as- 
sign the  names  to  waypoints.  enable  or 
disable  .some  of  the  functions,  clear 
memories,  define  the  functions  (such  as 
reading  ouL  in  nautical  miles  as  opposed 
to  statute  miles)  and  to  access  stored 
tr^kJng  information.  You  can  keep  a 
stored  record  of  your  excursions  so  that 
you  can  call  on  them  in  the  future  if 
you'd  like  to  follow  the  exact  same 
route,  or  just  to  revisit  some  enjoyable 
spot. 

Mine  even  has  whal*s  called  a  MOB 
(Man  OverBuard)  function,  which  will 
allow  you  to  zip  back  to  a  particular  geo- 
graphical spot  in  an  cmergcncy...say  if 
your  mother-in-law  happens  to  fall  over 
the  transom  of  the  boat  and  you  hadn't 
noticed.  Of  course,  it's  entirely  up  to  you 
if  you  choose  to  enable  that  MOB  option 
or  not! 

A  practical  example 

A  GPS  neceiver  in  the  mobile  can  come 
in  very  handy.  My  wife  and  I  took  a 
long- weekend  motor  I  rip  into  the  hinter- 
lands of  Wisconsin  shortly  after  1  bought 
mine  and  installed  the  optional  dash- 
board mount  for  the  GPS-45  in  our  car. 


riwio  D.  The  "Mviiu  Page"  capahUities  of 
the  Garmiti  GPS-45  NAVSTAR  sarellite 
Global  Posiiiofting  SysU^m  receiver. 
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Even  though  Sue  has  her  General  Class 
ham  license,  I  have  the  feeling  that  she 
doesn't  always  see  the  complete  sanity 
in  every  electronic  purchase  I  make.  She 
seemed  to  appreciate  (oh  the  surface)  the 
practicality  of  our  GPS  receiver,  but  it 
wasn't  until  we  started  taking  some  re- 
ally off-the-beaten-path  scenic  roads 
that  she  commented,  without  any 
prompting  from  me,  that  having  a  GPS 
onboard  was  a  nice  idea.  We  had  no  fear 
of  getting  lost  down  those  twisting,  turn- 
ing country  roads  because  we  knew  that 
we  could  always  find  our  way  back  if  w^e 
ended  up  hopelessly  lost.  We  saw  some 
mighty  pretty  tall  colors  too!  In  fact,  we 
spent  most  of  the  trip  on  those  scenic 
back  roads,  and  wc  II  do  it  again!  The 
map  that  we  had  wasn't  nearly  detailed 
enough,  so  we  followed  our  noses  and 
ended  up  driving  around  one  city  in  a 
large  circle.  We  followed  a  route  bisect- 
ing the  circle  and  ended  up  where  we 
wanted  to  be  originally — without  going 
all  around  the  circle  again — a  first  for 
us! 

I  found  that  just  mounting  the  GPS  up 
on  the  dash,  with  the  windshield  curva- 
ture overhead  and  around  the  sides,  gave 
us  reliable  satellite  coverage.  The  IJfX) 
naAh  nickel  metal  hydride  AA  cells  that 
I'm  using  in  the  GPS-45  will  jxmer  it 
for  a  full  day's  driving  on  the  battery- 
saver  mode  and  I  ^im[ity  recharged  them 
overnight  in  our  lodgings.  It's  nice  to 
have  an  accurate  compass  onboard  too 
(one  thai  doesn't  dance  around),  and  1 
discovered  that  the  car's  speedorneier  is 
actually  three  miles  per  hour  slower  than 
true.  But  just  having  an  accurate  map  of 
where  we  had  been,  and  knowing  that 
we  could  always  get  back  again,  was 
very  comforting,  and  as  Sue  put  it,  a  nice 
idea.  In  unfamiliar  territory,  it  only  takes 
one  wrong  turn  to  become  disoriented; 
hut  with  your  GPS  receiver,  you  can  find 
your  way  back  easily. 

As  an  aside.  I  did  notice  some  RFI  in 
our  2-meier  mobile  transceiver,  on  cer- 
tain frequencies,  attributable  to  the  GPS 
receiver's  oscillators.  The  solution  was 
to  avoid  those  frequencies,  but  it  was 
somewhat  surprising.  I've  not  tried  to 
work  out  another  solution  yet;  the  prob- 
lem isn't  serious  tor  us  since  it  doesn't 
affect  the  channels  we're  most  interested 
in  monitoring.  There  may  be  conflicts 
like  this  on  other  bands  as  well;  I've  not 
checked  them,  but  don't  be  too  surprised 
if  you  find  some  birdies  somewhere. 


Other  inti^iesting  asides 

GPS  tedmology  has  a  number  of  diverse 
potential  uses  for  the  futuie.  It  can  be  usetl  fi>r 
LTLicking  endangered  species,  with  exact  po- 
sitional data  iJways  available  on  the  moni- 
tored anijnaLs,  as  well  as  auto-mapping  of  a 
particular  animal's  recent  niam-area.  GPS 
has  seen  duij  on  high  altitude  balloon  (lighLs 
invesiigaiing  ilie  much  publicized  ozone 
layer  depletion  studies  ami  it  was  used  to 
TLxord  the  undersea  resting  position  of  the 
lamed  passenger  ship  TiUmiv.  It  can  be  used 
in  IbiBSiry  and  getilogical  survey  studies,  ac- 
curately mapping  the  boundaries  of  areas  of 
nautral  resources  as  well  as  in  locating  and 
documenting  small  villages  and  nsmoie 
population  concenuations  in  obscune  piuts  of 
the  worid.  Since  one  of  the  side  benefits  of 
GPS  is  liigh  accuracy  time  keeping,  any- 
one who  needs  that  advantage  (radio  ama- 
teurs included)  can  benefit  from  this 
important  aspect  of  the  orbiting  strtellile 
PVT  (Position-Velociiy-Time)  technol- 
ogy. Mapping  fltxxi-  or  hurricane- ra\  aged 
areas  anywhere  in  the  world  by  air  and 
helping  to  deploy  and  direct  firefighters  to 
forest  fires  also  requires  accurate  posi- 
tional data,  in  the  air  and  on  the  ground; 
GPS  answers  those  needs,  Theie's 
pmgrcss  being  made  to  use  GPS  as  an  aid 
to  the  blind,  which  is  yet  another  reason 
for  doing  awa>  v%ith  the  intentional  inac- 
curacy of  SA  (discussed  Ciirlier).  Coupled 
with  a  voice  synthesizer,  the  wayptvint  and 
routing  features  of  a  GPS  receiver  can  po- 
tentially be  used  to  prtnnpt  blind  people  to 
reach  a  predetermined  goal 

The  Russimts  are  cooiing! 

Orbital  placement  of  a  second  constella- 
tion of  global  positioning  satellites  has 
been  undei-way  for  several  years  now,  ini- 
liaied  by  Russia.  It  was  begun  before  the 
breakup  of  the  Soviet  Union  and  gtxjs  \m- 
dCT  the  name  OLONASS.  Wlien  ftilly  opera- 
tional. GLONASS  also  pnmiises  to  pan  ide 
positioa  velocity  and  lime  inlomiauon  to  us- 
ers woridwide  (most  current  GPS  receivers 
will  pmbably  not  be  usable  with  ilic  Russian 
system.  ilii>Ligh  ihc  frecjucncies  used  aic  rela- 
tively close^ — GLONASS  is  said  to  be  just 
dbove  1.6  GH/ ). 

As  you  can  see,  the  ave^Bge  GVS  re- 
ceiver is  versatile,  alTordable,  and  works 
by  reading  the  data  from  orbiting  satellites 
1(K9(M}  milefs  or  more  away  ,..  all  in  the 
palm  of  your  hand.  To  me,  that's  pretty 
exciiina.  What  do  xou  think? 


Numifer  25  on  your  Feedback  c^rd 


Communications  &  Live  ATV 

Via  Outer  Space 


Some  real-life  use  of  the  ham  satellites. 


Farreif  Winder  W8ZCF 

6686  Hitching  Post  Lane 

Cincinnati  OH  45230 

E-marl:  (winder  ©one.net 

Dr.  Don  Miller  W9NTP 

8339  South.  850  West 

Waldron  IN  46182 

E-mail:  w9ntpdon@ind.tds.net 


During  the  1996  Dayton  Ham Vcnlion, 
a  short  movie  was  discovered  run- 
ning at  ihe  AMSAT  booth.  This 
movie  showed  two  aniaieur  stations  in- 
volved in  a  Q5  QSO  utilizing  the  AO-27 
satellite. 

Several  months  earlier,  W8ZCF 
and  his  son,  KB8VC0,  had  been  try- 
ing to  come  up  with  a  plan  for  com- 
municating while  KB8VC0  was  on 
vacation  with  his  family  in  Juarez, 


Mexico  and  El  Paso.  Texas.  They 
considered  several  of  the  HP  bands, 
but  decided  that  unless  enough 
power  and  suitable  antennas  could 
be  set  up  by  KBSVCO  on  a  portable 
basis,  that  such  an  arrangement 
didn't  seem  feasible,  at  least  on  a 
consistent  basis. 

The  AMSAT  movie  raised  the  possi- 
bility of  using  AO-27  for  the  communi- 
cations link.  Tests  were  made  just  before 
the  trip  to  Juarez;  KB8VCO  used  a 
Yaesu   FT  530  dual-band   HT  which 


''Those  pictures  were  sent  over 

2,000  miles  round  trip  using 

112  watt  on  70cm  r 


Phota  A.  KBSVCO's  eqiiipmcm  for  AO-27 
voice  i'lmlQct  {phow  by  Vicky  Winder). 


provided  about  two  watts  output  on  two 
meters,  along  with  70  cm  reception.  The 
antenna  was  a  Cushcraft  A270-6S,  con- 
sisting of  a  pair  of  three  element  yagis 
on  a  single  mast  for  transmitting  on  the 
two  meter  uplink  frequency  and  receiv- 
ing on  the  70  cm  downlink  frequency.  It 
was  used  as  a  handheld  antenna  and 
manually  pointed  towards  the  satellite. 
Photc^  A  and  B  show  KB8VCO*s  setup. 
A  tracking  program  was  used  Ibr  initial 
antenna  orientation  with  signal  strength 
indication  from  the  satellite  to  maintain 
tracking. 
Upon  arrival   in  Juarez,   and   for  a 


I 


period  of  more  than  two  weeks,  contacts 
were  made  on  a  daily  basis  from  the 
Juarez/El  Paso  area  to  and  from  Cincin- 
nati, Ohio.  During  the  return  trip,  con- 
tacts were  continued  from  Texas  and 
Arkansas.  Those  contacts  were  so  suc- 
cessful that  an  idea  emerged  for  an  ex- 
periment while  W9NTP  and  W8ZCF 
were  in  contact  during  regular  early- 
morning  ATV  exchanges  between 
Waldron,  Indiana  and  Cincinnati,  Ohio. 
The  idea  was  to  try  sending  a  live  picture 
via  AO'27. 

Initial  experiments  were  encouraging. 
On  the  third  attempt,  complete  pictures^ 
WCTC  sent  and  received  bv  both  W9NTP 
and  V\  ti7XT.  Photographs  of  these  pic- 
tures are  shown  in  Photo  C  and  Photo  I) — 
remarkable,  considering  the  very  tow 
output  power  of  the  AO-27  which  is  only 
1/2  wall  on  70  cm!  This  microsal  satel- 
lite is  a  cube-shaped  package  approxi- 
mately 5.9  inches  on  a  side  and  in  a 
nearly  circular  polar  orbit  at  about  500 
miles  above  the  Earth.  The  actual  dis- 
tance covered  in  transmission  to  and 
from  the  satellite  to  create  these  pictures 
was  over  2*000  miles,  round  trip! 

The  uplink  frequency  for  AO-27  is 
145.850  MHz  and  the  downlink  is 
436.800  MHz.  Approximately  20  kHz 
of  Doppler  was  observed  over  the 
longest  AOS  to  LOS  footprints, 
W9NTP  s  setup  used  an  OSCAR  cir- 
cular polarized  antenna  for  2  meters,  A 
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Fhota  B.  KB8VCO  jnukltiM  AO-27  iphoto 
by  W8ZCFK 

verticnlly  polarized  FO-22  (22  element 
yagi)  antenna,  (wiih  az-el  roiators) 
feeding  a  KP-1  preamp  inio  an  ICOM 
R70()0,  was  used  for  receiving  70  cm. 
A  Roboi  1200C  Color  TV  Scan  Con- 
verier  was  used  lo  process  ihe  video 
sent  to  and  froin  W8ZCF.  A  Yaesy  FT 
736  was  used  lo  iransmii  video  on  two 
meters  lo  the  satellite. 

WSZCF's  seiup  used  the  basic  an- 
tenna selup  used  regularly  every  morn- 
ing for  '  earthbound"  ATV  contacts. 
This  consists  of  a  Cyshcrafi  13B2  (13 
element)  yagi,  vertically  polarized  an- 
tenna on  two  meters  and  a  Rutland  FO 
22  (22  elemeni)  hori/ontally  polari/cd 
yagi  lor  70  cm.  The  FO  22  fed  a  KF-1 
preamp  to  an  FT  736R  for  70  cm  re- 
ceiving. A  Tasco  TSC-70U  SSTV  Scan 
Converter  was  used  lo  process  the 
sending  and  receiving  of  pictures  to 
and  from  W9NTP.  The  transmission 
mode  used  by  both  stations  was  Robot 
36  Color. 

Over  the  course  of  ihis  experiment, 
several  local  stations  became  inter* 
esied  and  engaged  in  voice  contacts  on 
AO-27.  Dick  Goode  W8RVR  in  New 


W9NTP 
de  W8ZCF 


^a^mi 


AO-27 
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Photo  C.  Picntre  receiveitby  W9NTP  using  a 
Robot  1200C  Can  verier  {Mode:  Roboi  J6 
Color). 
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Carlisle,  Ohio,  did  an  analysis  with  a 
7  elemeni  home-brew  vasi  for  the  70 
cm  signal  from  the  saielliie.  He  dis- 
covered ihai  the  satellite  transmriting 
antenna  consisienily  enters  Ihe  de- 
scending pass  with  vertical  pt^lariza- 
lion  and  rotates  to  a  nearly  horuontal 
polarization  during  the  completion  of 
the  pass.  WSZCF's  FO  22  huri/ontally 
polarized  antenna  without  an  clcva- 
iit)n  rotor  therefore  gave  besi  pcrlor- 
mance  at  low  (under  S'')  elevalions 
which  occurred  during  the  latter  part 
of  the  wesiernmosi  passes.  Signal 
strength  on  ihe  lower  pan  of  ihese 
western  passes  often  yielded  readings 
ofS9+10to20dB, 


^^This  satellite  provides 
pleasure  and  experimentation 

to  many/^ 


WSZCF  used  the  STSORBIT  PLUS 
Tracking  Software  Program  written 
by  David  Ransom,  Rancho  Palos 
Verdes,  CA,  The  initiaT  position  of 
the  satellite  during  the  start  of  the 
video  transmission  of  the  picture  to 
W9NTP  is  shown  in  Photo  E  (the 
STSORBIT  graphic  presentation). 
W9NTP  used  the  Instant  Track 
satellite  tracking  program. 

The  picture  received  by  W9NTP  is 
regarded  as  almost  a  "perfect  picture/' 
A  parlial  single  horizontal  noise  line 
appeared  in  the  original  picture  just 
above    the     W9 
portion    of    the 
call  letters.  This 
was  corrected  by 
using    the    "Fix 
Glitch"     feature 
orLheHIRES-70 
program    devel- 
oped    by     Tom 
Jenkins    N9AMR 
of  Indianapolis 
for  use  with   the 
TASCO     TSC  70 
Scan  Converter 
The  picturc  (Ptioto 
C)  recei%'ed  origi- 
nally by  W9NTP 
was     later     re- 
transmitted     to       Fhoio  E.  STSORBIT 
WSZCF       from        WSZCF). 


Photo  D.  W9NTP's  piiiure  m  received  by 
WSZCF  using  a  TASCO  TSC ^70  {Mode: 
Robot  36  Color). 


Waldron.  Indiana  and  photographed 
from  a  14-inch  TV  Screen  using 
a  Pentax  ME  Super  Camera  with 
1/4  sec.  exposure.  Photo  D.  received 
direct  by  W8ZCF,  was  photo- 
graphed using  the  same  TV/camera 
setup, 

This  project  proved  lo  be  chal- 
lenging* fun  and  rewarding  to  the 
parlies  involved.  Several  bystanders 
also  followed  this  experiment — ^and 
as  a  result,  a  number  of  new  saleilite 
communicators  have  emeriied.  All  of 
these  operators  may  now  be  better 
prepared  to  utilize  ihe  future  multi- 
mode  satellites,  such  as  Phase  3D, 
that  are  in  progress. 

Thanks  go  to  the  many  innovative 
engineering  designers  and  develop- 
ers who  have  made  the  AO-27  satel- 
lite with  its  performance  capabilities 
possible.  Obviously,  this  yatellile 
provides  a  great  deal  of  pleasure  and 
experimentation  to  many  amateur 
radio  operators. 


tracking  preseniaiion  of  AO-l?  iphoto  by 


73  Review 
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Satellite  Tracking  With  Style 


Nova  for  Windows 


^ 


Andrew  Skattebo  KAGSNL 
RO.  Box  241 
KnoxvillelL  61448-0241 

Every  once  in  a  while  a  piece  of  soft- 
ware comes  along  thai  makes  me 
glad  I  own  a  computer,  or  might  prompt 
me  10  buy  one  if  I  didn't.  Nova  for 
Windows*^  U  jusr  such  a  program.  This 
full-featured  satellite  tracking  program 
from  Nurlhem  Lights  Software  is  noi 
only  useful  to  diehard  satellite  enthusi- 
asts and  EME  operators,  but  is  also  a 
fantastic  educational  tool  for  anyone  in- 
lenesled  in  satellites  and  space  activities 
iTi  general 

This  program,  written  by  Dr,  Michael 
Owen  W9IP  and  Dr.  C.J.  Knickerbocker, 
is  a  giant  leap  forward  in  quality  and  ca- 
pability over  most  other  current  Win- 
dows tracking  programs.  The  fact  that 
you've  got  something  new  and  dirfcrenl 
is  boldly  obvious  as  you  look  at  the 
opening  screen.  Displayed  is  a  gorgeous 
full-color  map  of  the  Earth  with  a 
constellation   of  satellites   whizzing 


amund  it.  This  color  map  is  different 
from  other,  cartoonish  displays,  since 
it  is  actually  a  composite  satellite 
photograph  of  Earth,  showing  the  varied 
terrain- — including  mountains,  rivers, 
deserts  and  even  snow  in  the  extreme 
northern  and  southern  hemispheres. 

This  display  is  also  customizable  to 
your  heart's  conieni.  You  may  choose 
between  a  flat  map  c^f  the  Earth  with  the 
satellite  footprints  pnyccied  on  it,  or  a 
3D  space  view  with  fcKiiprints,  There  is 
an  incredible  3D  view  with  the  orbits  for 
each  satellite  shown  and  labeled.  This  | 
view  is  a  great  learning  tool  for  begin- 
nmg  satellite  operators  or  for  student 
education.  It  allows  you  to  visualize  the 
satellite  in  orbit  and  helps  make  sense 
out  of  those  abstract  numbers  (Keplerian 
elements)  used  for  satellite  tracking. 

In  addition  to  the  basic  screens  there 
are  a  couple  of  unique  views  that  are 
harder  to  visualize  until  you  actually  use 
the  program.  First  is  the  radar  view  which 
gives  you  a  radar  screen  image  with  satel- 
lites plotted  in  an  azimtith-and-elevation 


[jNova  fof  Window*  32,  ver.  1.0c,  legistered  to  iCAOSWL 


ZHxj 
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Fig,  i.  Map  from  Nova  showing  footprinn  o/AO-IO,  AO-27r  and  Mir 


display,  showing  their  paths  across  the 
sky  from  your  location.  Also  available  is 
the  sky  view,  mainly  of  interest  to 
moonbounce  operators,  which  pints  a  se- 
lected satellite  (or  the  moon  J  on  a  map  of 
the  sky  showing  the  natural  background 
noise  sources  such  as  the  center  of  our 
galaxy.  Not  only  can  Nova  for  Windows 
track  satellites  but  also  the  sun.  moon, 
planets  and  a  handful  of  other  celestial 
bodies.  The  overwhelming  thing  about 
all  of  these  views  is  that  you  can  have 
them  onscreen  one  at  a  time,  or  in  any 
combination,  even  all  at  once.  The  pro- 
gram has  no  limit  to  the  number  of  satel- 
lites you  can  u-ack  or  display  views  you 
can  have  running  simultaneously.  You 
can  track  to  the  limits  of  your  computer 
capability  and  display  readability. 

Besides  the  flashy  new  displays  and 
functions,  the  program  has  a  solid  base 
of  features*  as  we've  come  to  expect 
from  satellite  software.  A  printed  table 
of  upcoming  passes  for  a  satellite*  two- 
observer  mutual  windows,  squint  angle 
information  and  two-sate  11  itc  mutual 
visibility  are  only  some  of  the  basic  fea- 
tures. A  quick  visibility  check  feature  al- 
lows you  to  see  at  a  glance  which 
satellites  are  above  your  hori/.on  at  the 
present  time.  Of  course,  automatic  an- 
tenna tracking  is  also  supported  for 
those  of  you  using  the  Kansas  City 
Tracker.  SASI  Sat-Tracker  or  AEA*s  ST- 
I  rotor  control  interfaces.  These  are  jusl 
a  few  of  the  functions  available — there 
are  simply  too  many  lo  list! 

Even  though  there  are  do/ens  of  fea- 
iiires  and  new  capabilities^  the  program's 
operation  is  pretty  straighlforward.  The 
sot  tware  takes  advantage  of  the  stajidard 
Windows  user  interface  so  it  has  a  famil- 
iaj'  look  and  feel.  Some  users  may  wish 
for  a  user's  tnanual  or  more  extensive 
on-line  help  files,  since  there  is  no 
manual  and  help  files  are  absent  from 
some  screens.  Howeven  a  little  time 
spent  exploring  the  program  will  have 
you  operating  comfortably  in  a  short 

73  Amateur  Radio  Today  •  March  1997    27 


Great  Books! 


KMdlo  Monitoring 

77ie  How^To  Guide  ^j  »g^p»  ^^^ 

HEW  for  1997  WB2GHA 

The  complete  hand^Miti  guide  to  the  world  of 
radio  communij^Uont  including  mediumwaYe, 
shortwave,  VHF/UHF  scanning,  and  more! 
This  remarkable  ju^-publUhed  book  is  the  best 
scanning  and  monitonng  manual  available! 

'*Thl$  complete  how-to  guide  should  grace  the  shelf 

of  anyone  m  the  radb  hobhy/' 

Richard  D  *A  ngeio^  Cha  innan 

Assocmiion  of  North  American  R&dh  Cluhs 

"Skip  covers  it  all,  froni  DC  to  daylights. 
A  compr^^nsLve  course  on  intercepang  and 
doaimciiting  radio  stgcijiLs.  Highly  recomnieiidedr' 

*'Tbe  wosi  complete  and  usefUi  book  of  nmoltQHiig 
infonnatio  n  a v  aila  ble. ' '  Paul  Swearingen^ 
FubUsher,  DX  News  ttJ  C tff 

A  selection  of  the        N*^ 

McGravvHHIl  Bootroric^  Book  Cfub 
ISBN  1-56S66- 101-0       344  pa^&,$  19.95 


ULTIHATE  SCANNER      i^^,  ii^  fom 

Scanner  fnodifiations  - 1  tiiii  chMk  ja« 

By  Itn  mflater  of  jcamner  moda,  Editof  of  Wofki  Scsnnkig  ftparf 


'Muit  rBsdiv/  [kctwm  Hm    'Mkl  JQiowMpablc..,'  PapCam 
*j  Ittfrt  undertal(i>a... am horitalive'  Momm  Tjfm 


www.electriciti.coni/-ipqbooks 


\i  U  t  A  Publishing  Group  \k  WithKk  via  maiL  m 

:  m  GD^emar  Qrrve  Suite  2?3S  ,_  .H^JlS  *^*^ 

^m  Ofcgo  H  52f22  800-54M707 1  orders' 


QFtCLi  174  ON  READER  SERVICE  CARD 


Tod9y'9  No-Tune 
Multfband  Antenna 


<» 


pnaaing.  Mi  N^  luntng.  Na  kosbs  ra  twi&l. 

TNT  t«  M^-Tune  on  80  cw.  40l  3a  17. 11  la  TPHTS  i*  hSfi  mn*  o« 
40,  20,  ID.  Wftck  «llier  b«in{l&  w/  tuner.  DX  &Gtiit  tiM  w/  fK^uefi^y 
tiLMd>'  (o  Ute  1         Kink-i^it  N*  litp&  or  tUii+t^fi 

bi[iiii&tJ9fYRGfe     i       LowNoiK         Rated  500  Win* 
off-crrtter  fhd  windtm.  m  rm  n. 

1^1   P4H 


Best  500fi?r  Proyp.  UTWfiS 


tots   '**H 


800-926-7373 


CJRCLE  laS  DM  READEfi  SERVICE  CAftfi 


^  Y0BBSOOBC£ 

MriNiCc^      fOB 


BA  TTERIES! 


*  AiWA TEUR  RADIO  BA  TTERY  PA CKS 

*  REPLACEMENT  RECHARGEABLE  INSERTS 

*  LAPTOP  COMPUTER  BATTERIES 

*  CAMCORDER  BA  TTERY  PACKS 

*  CELLUUkR  PHONE  BATTERY  PACKS 
'  SEALED  L£AD-AaD  BA  TTERiES 

*  O.EJML  I  CUSTOM  ASSEMBLY  PACKS 

'  AUTHORIZED  SANYO  NfCd DiS TRtBUTOR 


Call  or  wiile  for  o«  free  catalog! 


Mr.  NiCd  -KK  Yost  &  Co. 

2ZI1 D  Parvtew  Rl  Mlddltlon.  Wl  5  3  5  6  2 
Fhane  (608)  831-3443  /  H%  (6081 I311Q82 

D£ALER  tNQUtRJES  INVITED 


CIRCLE  114  ON  READER  SERVICE  CARD 


28  73  AmateuT  Radio  Today  •  March  1997 


time.  Many  of  the  commonly  used 
features  are  available  on  a  toolbar. 
This  toolbar  allows  changing  dis- 
plays, and  accessing  some  of  the  set- 
up options  from  a  simple  point-and- 
click  interface.  Functions  such  as 
modifying  the  observer  database, 
and  updating  the  satellite  element 
files,  that  are  not  reachable  from 
the  toolbar,  are  accessed  from  a 
menu  at  the  top  of  the  screen  or  by 
right-clicking  on  a  particular  item. 

Nova  for  Windows  allows  most 
users  to  get  up  and  running  quickly* 
There  are  only  a  few  things  to  ac- 
complish to  make  the  program  im- 
mediately useful,  and  a  quick  tip 
sheet  (included  with  the  program) 
provides  basic  information  to  get 
you  started.  After  completing  instal- 
lation, make  sure  your  station  loca* 
tion  is  in  the  observer  list.  Go  to  the 
menu  at  the  top  of  the  screen,  click 
on  '*seiup,**  then  "observers."  Find 
your  city  from  the  right  side  main 
database  and  drag  it  to  the  left  ob- 
server database.  If  your  city  is  not 
listed  you  must  manually  enter  the 
coordinates  in  the  lower  left  panel, 
enter  the  location  name  and  save  it  as  a 
new  observer  site. 

Also,  to  ensure  that  you  have  up-to- 
date  Keplerian  elements  you  will  need 
to  update  that  file  with  the  most  cur- 
rent set.  Get  your  keps  from  your  usual 
source  and  save  the  text  file  in  the 
Data  folder  of  Nova's  directory.  To 


update  Nova  go  to  the  meilll  $i  the  top 
of  the  screen.  Click  "setup,"  then  "sat- 
ellites." This  brings  you  to  the  satellite 
editor  screen.  Now  click  "update,''  and 
find  the  file  you  want  to  use  for  the 
update.  Select  "open**  and  your  file  is 
automatically  updated.  Simple  as  that. 

To  configure  your  tracking  screen  or 
create  additional  views,  you  can  right- 
click  on  the  map  screen  or  use  the  button 
on  the  toolbar  In  either  case  select 
"configure  current  view";  this  takes  you 
to  the  individual  view  configuration 
screen.  Simply  drag  and  drop  observers 
and  satellites  from  the  respective  lists. 
Select  a  map  display  option  and  right- 
click  to  customize  that  map  to  your 
needs.  When  you're  done  click  on  the 
new  button  and  type  in  a  name  for  this 
view.  Select  "OK**  and  you're  set.  You 
can  create  as  many  configurations  as 
you  like  for  different  situations.  For  in- 
stance, I  have  one  for  the  microsats,  one 
for  high-orbit  birds  and  another  with  the 
shuttle  and  Mir  only,  for  use  during 
Sarex  missions. 

Nova  for  Windows  is  available  in  both 
16-bit  Windows  and  32  bit  Win  95  ver- 
sions. The  programs  are  nearly  identical. 
The  32'bit  version  for  Windows  95 
does  take  advantage  of  Win  95's  multi- 
threading and  multitasking  features  for 
smoother  operation  when  autotracking. 
Additionally,  new  add-ons  such  as  Nova 
FTP  and  Nova  GPS  are  designed  to 
use  the  32-bit  Win  95  version.  Nova  FTP 
automates  the  process  of  updating 
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Fig.  2.  Space  view  from  Nova  showing  multiple  sateliites  and  their  orbits. 
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F^.  3.  Nova  screen  capture  showing  the  space  with  orbit  view  and  satellte  footprints . 


Keplerian  elements  and  Nova  GPS  reads 
information  from  a  portable  GPS  re- 
ceiver and  updates  station  time  and  loca- 
tion information.  Contact  Northern 
Lights  or  visit  the  Web  site  for  the  latest 
information.  I  have  both  versions  of  the 
program,  running  on  a  120  MHz 
Pentium ^^^  with  1 6  MB  of  RAM  and  the 
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Nova  win  folder  occupies  approximately 
13  MB  of  space  on  my  hard  drive. 
However,  the  minimum  system  re- 
quirements call  for  at  least  a  386  with 
coprocessor,  10  MB  of  hard  disk  space 
and  a  VGA  display  with  256  colors  or 
more, 

I  still  sit  amazed  as  I  watch  the 
microsat  satellites  marching  in  order, 
coining  up  over  the  pole  in  almost  single 
file,  their  orbits  displayed  along  with 
their  footprints,  all  being  tracked  at 
once,  in  real-time.  I  have  seen  nothing 
like  it  before  and  friends,  even  non- 
hams    are    enthralled    at    the    display 


quality.  It  has  become  a  favorite  demo 
to  show  off  the  computer  to  visitors  and 
I  can  see  its  usefulness  in  education 
as  well.  This  program  is  a  must-have 
for  anyone  interested  in  satellites, 
moonbounce  and  other  space-related 
activities. 

Nova  for  Windows  is  available  from 
AMSAT  for  a  donation  of  $50  for 
members  and  $60  for  non-members. 
Currently  only  the  16-bit  version  is 
available  through  AMSAT  but  you  can 
easily  upgrade  by  going  to  the  Nova 
Web  site  and  downloading  the  32-bit 
upgrade.  A  portion  of  the  proceeds  will 
go  to  benefit  the  amateur  space  pro- 
gram, so  your  money  does  double 
duty.  You  get  a  great  piece  of  software 
and  the  amateur  space  program  gets 
your  support. 

To  order,  contact: 

AMSAT 

850  Sligo  Avenue  Suite  600 

Silver  Spring  MD  20910 

Ph.301-589-6062 

For  more  information,  contact: 

Northern  Lights  Software 

2881  CR  21 

Canton  NY  13617 

Nova  for  Windows  (16-  or  32-bit) 
$59.95ppd 

E-niail;  nlsa@northnet,org 

Internet:  www,webcom,com/w9ip 

An  E-mail  mailing  list  for  Nova 
is  also  available;  check  Web  site  for 
details. 
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Fig.  4,  The  proposed  orbit  of  the  soon-to-be -launched  P3D  spacecraft. 
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Numbmr  $f  on  yotit  Feedback  card 


A  500-Foot  Antenna? 


Going  to  new  heights  in  Maryland. 


John  asked,  "What  kind  of  signal 
would  you  get  with  a  SOO-foot 
antenna?" 
**A  great  one/'  I  said. 
**Hmmm,"  he  said,  pondering  the 
idea,    "How   would   you   support   a 
5 00- fool  antenna?" 

I  considered  for  a  moment.  "A 
balloon  would  do  nicely/*  I  said. 

**Do  you  think  a  kite  could  take  up 
500  feci  of  wire?'*  he  asked. 

John  Williams  N5SJZ  called  me  a 
few  days  later  with  some  exciting 
information.  He  had  visited  a  kite 
store  where  he  had  researched  a 
number  of  kites  and  their  flying 
abilities.  I  drove  to  his  home  to  see 
his  space-age  kite  and  listen  to  him 
describe  its  performance  character- 
istics. The  kite  was  made  of  rip-stop 


Photo  A.  John  Williams  N5SJZ  launching 
the  500-foot  antenna. 


Joe  Nunemaker  KD3VR 

9303  Calanda  Street 

Lanham  MD  20706 


nylon,  shaped  in  a  combination  delta 
and  box  form.  This  type  of  kite  is 
specifically  designed  for  stability 
and  strong  lifting  ability  in  high 
winds,  I  agreed  we  should  give  it  a 
shot,  so  we  made  plans  to  try  it  out 
as  soon  as  possible. 

We  put  together  a  nice  portable 
station  and  waited  for  a  good  day. 
Our  station  consisted  of  my  TS440S, 
an  antenna  tuner  designed  to  load  a 
longwire,  a  four-foot  copper  ground 
stake,  an  antenna  insulator,  a  fishing 
swivel  to  prevent  twists  in  the  wire, 
and  assorted  hardware  to  connect 
everything  together. 


We  looked  at  various  types  of 
wire.  We  thought  500  feet  of  copper 
wire  (even  20  gauge)  would  be 
loo  heavy,  so  we  looked  around 
to  see  what  else  was  available. 
Aluminum  electric  fence  wire 
was  light,  cheap,  and  readily  avail- 
able in  500-foot  rolls.  A  good 
solution. 

During  the  course  of  our  on-lhe- 
air  discussions  we  were  joined  by 
Glenn  Garnes  N3UCE,  who  wanted 
to  participate  in  our  adventure — and 
let's  not  forget  John's  wife,  Dcbby 
N5SKA. 


Spectrum  Eteclronic  Products 
iritrodyceg  the  wortd'a  first 
fiandheld  rap&at&rcontrotf&r, 
No  ^a^ge^  than  most  hand- 
held radios,  me  HRC-1 0  ccm- 
vierts  a  &ing(e  or  duat-band 
radio  iittD  a  full  r&atured  sim- 
plex or  iiup4dx  repeater  syS" 
tem.  Key  features oimelffiC- 


10  Include  voice  lOer,  DTMF 
Control  and  programming, 
hang  and  tl mo-out  timersp 
Digital  Voice  Operated 
Squefch  (OVOS'").  tetemetry 
tones,  JHfld  pnveie  voice  mail 
skat    S299  ^ 


CIRCLE  6^  ON  READER  SERVICE  CARD 


Where's  the  Fun?  ^ 

Thu  10  nuMcr  lesi  hud  itaned  and  I  expected  Ihe  bard 
to  op<rn  about  (be  nrnt  [  unix-ed  at  the  mLijcL  Ri^  and 
g^l  cell  were  ji>  ihf  trunk.  Maxi-J  ^-as  npbi  bciide. 
rolled  up  id  side  the  launcher  pail  Room  with  a  view. 
Maxi  lakt^  off  from  the  balcony  slopinjs  down  to  a  tree. 
His  tail  sliips  u rider  the  door.  And  Tm  5y  in  Japan. 

J-10     J- 15       J-17     J-2fl       J^30    J -40    i^5 
$39       UZ         $47       $49         $$9       $69    ^If 

Add  S6  Post  &  Hiinvlling  USA  &  Ciin  id.!  S14  others 

AntemmsWesi  owd^r  nm\n«i 

Bq\  50062 -S,  Pros  o  1  T  S4605      800-926-7373 


CIRCLE  132  ON  READER  SERVICE  CARD 


World's  best  ham 
weather  station* 

-  only  $379 

Others  from  $179 
New  Model  2000: 

Helps  vou  alert  others  to 
wca  t  he  r  e\t  remcs  v  tsi  A  J' JLS. 
or  on  SKY^VAKN  and  AJl  JLS. 
mM works.  Features  accurate: 
•  barometric  pressure  •  3-hr. 
pressure  change  •  mdoor/out- 
door  humidiiy*  •  dew  pointt 

wind  speed/ 
direction  •  in- 
door and  oui- 
diMV  tcmpera- 
mtc    •    wind 
chill  tempera- 
lure  •  rain  fall  t. 
Instant  ac- 
cess to:  •  CLirrent  values  •  today *s  highs  and 
low??  •  yesterday  *s  highs  and  lows  •  long  term 
highs  and  lows  •  time/date  for  all  highs/lows 

•  rain  total st  for  today,  yesterday  and  long  term 

•  alarms  •  4-mode  serial  port,  and  mtine:. 

The  I'LTIMETER  20(H)  is  si  great  value: 
onh  S379  +  shp'g,  ^i"Optitmal  scnMirs  Jidd'L) 

*Even  W'eaiherWati-b  Magazine  i  Msi^ . " %>. 
knoM  n  for  its  hiird-hitting*  authckritiitive  re- 
views, concludes  '*tbe  best  we  ha>e  •ieen.'* 

Call  or  write  for  free  brochures, 

1-800-USA-PEET 

or  908-531-4615     FAX:  908-517-0669 
PFETBROSCO^tP\^^Y 

J308^7037  Doris  Ave,,  Ocean.  HI  07712 
Visit  our  Home  Page  at  www.pceibros.com 
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NOTEBOOK  COMPUTER 
CARRYING  CASE 


m 


Qmal  looking,  padded 
carrying  case,  suit- 
able for  rFfcost 
r»otetxx}k  com- 
puters or  sirntlar 
equipment.  Black 
leatherette  exteriof 
with  separate  ztp- 
pered  compartment  for 
papers  or  accessories. 

Detachable  nylon  web  shoulder  strap.   Interior 
space  13  13.5"  X  9^' X  2,5" 

CAT#CSE-12 


$9?? 


^fc#  each 


3  WAY  CROSSOVER,  INFINITY 


Designed  tor  Infinity  Studio  Monitor, 
"SM*11^,  3  way^  8  ohm  speaker 
system.  Rated  for  10*175  watts. 
Crossover  frequencies  at  900  Hz 
..     arKJ  5.500  HZ,  Auti>reset  cir- 
V  cuit  breaker  protection. 
,^  Matte  black  plastic  front 
^  panef  assembly  is  6. 75" 
X  3.6''  and  has  a  control 
for  tweeter  level  adjust- 
ment. Fits  a  cut-out  of 
5.4'  X  2". 

CAT#  LX-112 
25'  BNC'BNC  CABLE 


25  foot  RG58  A/U,  50  ohm  co-ax  cable  with 
mate  BNC  connectors  molded  with  strain  reliefs 
on  both  ends.  Ideal  for  studio,  lab  or  communi- 
cations use.  Inquire  for  quantity  pricing. 

CAT*  CBL-25 


$4 


75 

each 


10  for  $45.00 


I NEODYMIUM  MAGNET] 

Aprox.  1 .86'  X  1 .02'  X  0.08'  thide 

50         CAT#  MAG-26 


$1 


each 


25forS31.25 


ORDER  TOLL  FREE 


1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Express  or  Discover 


M}  K^iNiMUM  OftOEM   ShEppmg  and  h&ndtiog  tor  the 
48  Qjriijmmt^  LI  SA  16  OO  pet  ortler,  All  oltw*  awludir^  AK. 
Hi,  P'R  at  Canddq  must  pay  lull  £Hi(i$>n^.  AN  ort^fltt  dtf¥WBiJ 
^  CALIR>RNIA  must  «Kiude  local  sials  sAtes  lax   QiviHttes 

,  — - —  n    LtmftBd  NO  OCX).  Pinces  su&teet 

CALL,  WRITE       |    tp  c?ia^ige  w^jtiout  notic*. 

FAX  or  E-MAIL 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 


for  our  FREE 

64  Page 
CATALOG 

Outside  ttie  U.S.A. 
fl«nd  S2.O0  postage. 


FAX  {818)781-2653 

E-Mail  allcorp@allcorpxom 
Internet  -  http://www.allc;orp.com/ 


Photo  B,  Glenn  Games  N3UCE,  Joe  Nunemaker  KD3VR  (hack),  Debbie  Wiiiiams  N5SKA, 
John  Williams  N5SJZ  {front),  working  the  pile  tips. 


Did  it  work? 

It  was  not  long  before  we  had  a 
perfect  weekend  afternoon — sunny, 
windy  and  warm*  What  more  could 
we  ask  for? 

We  found  a  great  location  for  our 
adventure — the  US  Naval  Academy 
in  Annapolis.  The  Academy  has  a 


€€ 


The  signals  were  so  strong 
we  had  to  use  the  radioes 
attenuator/' 


large  field  area  right  next  to  Chesa- 
peake Bay,  with  no  power  lines  any- 
where around.  We  set  up  the  kite  in  a 
few  minuies  and  it  hauled  our  an- 
tenna up  without  a  hitch.  The  signals 
were  so  strong  we  had  to  use  the 
radio's  attenuator. 

Our  CQs  resulted  in  some  nice 
contacts,  and  within  an  hour  we 
had  a  waiting  list.  In  order  for 
everyone  to  operate  on  HF,  I  was 


Ihe  control  operator  and  we  worked 
under  my  call  for  the  day.  Working 
80  meters,  we  covered  mainly  the 
eastern  half  of  the  U,S,,  along  with 
several  stations  from  Canada,  Signal 
reports  were  5/7  or  above.  The  an- 
tenna and  its  mount  were  the  topic  of 
the  day! 

It  was  an  exciting  day  and  we  pltn 
to  do  it  again  soon.  After  our  outing 
Glenn  N3UCE  visited  a  kite  store 
and  bought  a  14-foot  kite  that  Til 
bet  could  lift  a  small  child.  We're 
planning  to  send  up  1,000  feet  of  an- 
tenna wire  with  that  kite.  Listen  up 
for  us.  Better  yet,  buy  a  kite  and  join 
the  fun!  73s. 

Photos  by  Glenn  Games  N3UCE 
and  Debby  Williams  N5SKA, 

[Editor's  Note:  This  article  origi- 
nally appeared  in  Green  Mountain 
News,  official  newsletter  of  the  Green 
Mountain  Repeater  Association,  Inc^ 
Spring/Summer  1996  edition,] 


Phoio  C.  The  rig  and  antenna  tuner.  Yep,  that 's  all  it  took  to  have  a  fantastic  time— plus  the 
kitCt  500  feet  of  wire,  and  a  breeze. 
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73  Review 


Number  33  on  your  Fe^bAck  canf 


KC2  Multi-Function  Transceiver 

Accessory 


The  trnv  kit  that  does  it  all! 


Robert  S.  Capon  W3DX 
(formerly  WA3ULH) 
107  Cavalier  Drive 
Charlottesville  VA  22901 


If  membership  in  the  itote-year- 
old  Northern  California  QRP  Club 
(NorCal^  can  be  used  as  an  indicator,  in- 
terest in  QRP  kit-building  is  making  a 
strung  comeback.  This  year,  NorCal 
membership  quietly  zoomed  past  2,000 
oieuibcrs. 

One  of  the  key  reasons  for  this  enthu- 
siasm in  NorCal  is  the  series  of  innova- 
tive QRP  kits  designed  by  Wayne 
Burdick  N6KR,  made  available  lo  club 
members  by  NorCal  and  to  the  general 
public  by  Wilderness  Radio.  These  kits 
have  included  the  NorCal  40,  a  40- meter 
transceiver  that  draws  only  17  mA,  and 
the  Sierra,  a  mulii-band  QRP  transceiver 
with  band  modules,  featured  on  the 
cover  of  the  1996  ARRL  Handbook. 

Waynes  latest  kit  is  the  KC2,  a  unique 
multi-runctiort  transceiver  accessory. 
The  KC2  combines  a  memory  keyer, 
4-dtgit  LCD  frequency  counter,  bar- 
graph  S-meier,  and  a  digital  waimicier 
in  a  package  thai  draws  a  meager  7  mA 
and  measures  LI'"  x  2.9''  x  ds"-  Thi> 
combifiation  makes  the  KC2  an  ideal 
accessory  for  QRP  transceivers. 

Three  KC2  innovations 

The  KC2  employs  a  number  of  inno- 
vations to  address  the  common  problems 
traditionally  associated  with  QRP  Fre- 
quency counters:  size,  current  consump- 
tion, and  noise. 

To  achieve  its  small  size,  the  KC2 
uses  two  printed  circuit  boards  that 
are  stacked  tike  a  sandwich,  and  held 


together  by  nylon  nuts,  bolts  and  spac- 
ers. Further,  the  two  largest  components 
are  mounted  piggyback. 

To  reduce  current  consumption, 
N6KR  employs  carefully  chosen  power 
efficient  CMOS  components,  and  uses 
an  LCD  display.  The  KC2's  current  con- 
sumption of  only  7  mA  compares  to  100- 
200  mA  for  comparable  frequency 
counters.  As  a  result,  my  Sierra  QRP 
transceiver  draws  a  total  of  only  40  mA, 
including  the  KC2  frequency  counter 
and  keyer! 

Perhaps  tlie  most  novel  innovation 
employed  within  the  KC2  is  in  the  area 
of    noise    reduction.    Most    frequency 

**A/y  Sierra  QRP  transceiver 
draws  a  total  of  only  40  mA, 
including  the  KC2  frequency 


counter  and  keyer! 


5f 


counters  must  be  mounted  in  an  external 
enclosure  because  of  raicroprocessur 
noise  leaking  into  the  radio's  receiver, 
N6KR  discovered  that  he  could  elimi- 
nate  noise  by  running  the  KC2's  4-MHz 
microprocessor  at  a  sluggish  100  kHz, 
As  a  result,  the  KC2  can  be  mounted  in- 
side a  ttansceiver  without  the  need  for 
any  special  shiel ding- 
Frequency  counter 

The  KC2  display  default  is  the 
frequency  counter  The  counter  is  a 
four-digit  LCD  display  with  OJ-kHz 
resolution.  The  display  numerals  are  ap- 
proximately 0.35- inch  in  hcighi.  A  hys- 
teresis technique  is  used  to  eliminate 
flicker  of  the  last  disiit. 


The  counter  will  read  VFOs  in  the 
range  of  300  kHz  to  6,400  MHz,  making 
the  KC2  usable  for  most  QRP  rigs.  But 
be  sure  to  check  the  user's  guide  un  your 
QRP  rig  to  make  sure  thai  the  VFO  falls 
within  this  range. 

The  KC2  features  four  progranmiahle 
offsets  stored  in  nonvolatile  memory  to 
work  with  multiband.  multioffsei  ra- 
dios. This  should  prove  to  be  overkill  for 
most  QRP  rigs.  The  Sierra  eight  band  ra- 
dio has  the  most  complex  assorimeni  of 
VFO  offsets  (three)  of  any  rig  in  my  col- 
leclioa.  The  Oak  Hills  OHR-40U  luur- 
band  rie  uses  the  same  offset  for  all  four 
bands, 

Programming  the  KC2  is  a  snap!  To 
program  il,  you  set  your  rig  to  a  conve- 
nient frequency  as  measured  by  your 
main  station  transceiver,  scroll  the  KC2 
display  to  match  the  frequency,  and  exit 
set'Up  mode  to  accept  the  frequency. 
That's  it. 

Keyer 

The  KC2  is  a  respectable  memory 
keyer,  but  lacks  the  dazzling  array 
of  keying  features  (like  automatic  se- 
quencing of  scnal  numbers)  found  in  the 
CMOS  Logikeyer  UL  which  is  siill 
my  favorite  high  performance  memory 
keyer. 

However,  the  KC2  does  include  a  50- 
character  keyer  memory  with  a  useful 
repeal  word  function  and  muUiple 
memory  partitions,  Keyer  memories  are 
stored  in  nonvolatile  Jiiemory;  however, 
memories  do  not  have  scparale  hiiltons 
for  each  partition.  For  example,  to  ac- 
cess  memory  partition  number  three,  the 
user  presses  the  keyer  button  three 
times. 
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Fhoi&A.  The  KC2  instaUed  in  the  Sierra,  The  board  measures  vnly  LV  x  23"  x  OM"*^ 


Other  KC2  femures  include  emulation 
for  Curtis  mode  A,  CMOS  Super  Keyer 
n,  and  Curtis  mode  B,  The  speed  range 
is  eigUi  tu  50  WPM  in  Iwo-WPM  sicps 
using  push-buttons  supplied  with  ihe 
kil,  rather  than  a  knob.  The  KC2  also 
features  a  weight  control  with  eight 
selectable  keying  weight  levels, 

S*ineter 

The  KC2  includes  a  niftv  S-meter  har 
graph,  along  with  built-m  S-mcier  cir- 
cuitrv.  To  access  the  S -meter,  the  user 
pushes  a  button  lo  toggle  between  the 
S-meter  and  the  frequency  counter 

The  input  requirenicnls  arc  an  audio 
signal,  in  the  range  of  DC  to  20  kHz, 
with  any  rig   that  uses  audio-derived 


Wattmeter 

The  KC2  also  includes  a  digital  RF 
wattmeter  that  measures  power  in  the 
range  of  zero  lo  9.9  W  in  O.l-waii  incre- 
ments. To  access  the  wattmeter,  the  user 


presses  the  Speed-up  and  Speed -down 

push-buttons  at  the  same  lime,  which 
holds  the  key-down  in  a  tune  function, 
and  measures  the  puwcr. 

The  wattmeter  is  a  little  more  difficult 
to  use  with  rigs  other  than  the  Sierra,  be- 
cause the  builder  has  to  put  together  a 
small  RF  detector  circuit  with  five  com- 
ponents (these  components  are  already 
built  into  the  Sierra), 

Canstruction 

The  kit  comes  with  only  51  compo- 
nents, and  can  he  assembled  in  one  to 
two  hours  by  an  experienced  builder.  In- 
terfacing it  10  your  QRP  kit  is  very  easy, 
because  you  have  only  a  few  inputs:  12 
Volts,  ground,  dot,  dash,  VFO.  key,  S- 
meter,  RF  power. 

Mounting  the  KC2  is  also  very  easy. 
The  unit  has  four  momentary  SPST 
switches  that  mouni  on  the  board,  and 
are  used  to  mount  the  unit  behind  the 
front  panel  of  your  rig-  The  user's  guide 
includes  a  handy  template  to  locate  the 
mounting  holes,  which  are  very  easy  lo 


locate  and  lo  drill.  The  rectangular  open- 
ing is  much  trickier.  1  cut  the  rectangle 
by  using  a  Radio  Shack  ^'^^  nibbling  tool 
lo  nibble  the  approximate  opening,  and 
care-fully  filed  the  opening  to  the  exact 
dimensions. 

As  of  the  writing  of  this  article.  Wil- 
derness Radio  was  gathering  user  com- 
ments tVoni  many  of  the  popular  QRP 
kits,  and  furnishing  interface  instruc- 
tions with  the  kit.  Wilderness  Radio  has 
also  developed  an  optional  front  panel 
for  the  Sierra,  which  is  custom  punched 
and  silk-screened  for  the  KC2, 

On  the  air 

On  the  air,  the  KC2  is  a  pleasure  to 
use.  It's  really  fun  to  operate  my  QRP 
rigs  with  digital  readout.  Tve  especially 
enjoyed  using  the  RIT  feature  in  my  Si- 
erra with  digital  readout  to  work  split 
frequency  QRP  DX  with  more  precision. 

The  KC2*s  imiquc  combination  of 
memory  keyer.  4-digit  LCD  frequency 
counter,  bar-graph  S-mctcr,  and  a  digital 
wattmclcr  makes  il  the  ideal  multi-func- 
tion transceiver  accessot^  for  most  QRP 
rigs.  Its  low  power  consumption  and 
small  size  mean  that  il  can  fit  in  a  very 
small  enclosure,  bringing  the  power  of 
digital  frequency  readout  and  a  memory 
keyer  to  field  applications  like  back- 
packing trips  and  Field  Day. 

For  more  information,  contact  North- 
em  California  QRP  Ckih  (NorCal),  c/o 
Jim  Catcs  WA6GER,  3241  Rastwood 
Road,  Sacramento  CA  9582 L  (916) 
487-3580.  To  order  ($75  plus  $3  ship- 
ping &  handling),  contact  Wilderness 
Radio,  RO.  Box  734,  Los  Aftos  CA 
94023-0734.  (415)  494-3806, 


Photo  B,  The  author's  hti^hty  modified  Sierra  and  Oak  Hills  Rc.u^arch  OHR-100  with  KC2. 
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Help 


the  kids  learn  aboul  the  won- 
detful  world  of  ham  radio. 
Then  we'll  have  the  engineers 
we'll  need  for  the  next  century 
here  in  the  USA. 

Give    a    7S    Magazine    gift 

subscription  to  the  school  in 
your  neighborhood... 
only  $2497. 

Please  call  800-274-7373. 

the  fun! 


Numbsr  35  on  your  Feedback  card 


ARRL  Code  Survey 


Should  code  be  kept  as  a  license  requirement? 


Alex  Haynes  AC5HU 

Rt.  2,  Box  87-C 

Eureka  Springs  AR  72632 


II  might  be  news  to  many  of  you  who 
are  not  members  of  the  ARRL,  but 
they  are  doing  an  opinion  survey 
about  keeping  the  fast  code  requirement 
for  earning  a  ham  license. 

It  may  just  be  my  dislike  of  code 
showing  through,  but  it  seems  to  me  we 
are  long  overdue  in  reassessing  the  de- 
mand that  fast  code  be  a  requirement  for 
a  U,S.  amateur  radio  license. 

While  code  was  a  necessity  for  com- 
munication in  the  very  early  days  of  ra- 
dio, it  was  overtaken  long  ago  by 
superior  technology.  And  although  it  is  a 
wonderfully  nostalgic  way  to  communi- 
cate, in  this  day  and  age  diere  is  no 
longer  a  technical  justification  for  re- 
quiring  a  code  proficiency  for  an  ama- 
teur license.  Sure,  I've  heard  all  the 
arguments  over  the  last  50  years.  Some 
used  to  make  sense,  some  never  did,  and 
a  few  shouldn't  even  be  mentioned  in 
polite  company — so  let's  leave  ihose 
until  last. 

As  I  understand  it  the  most  important 
reason  code  came  into  use  in  the  early 
days  of  electrical  communication  was 
the  compatibility  with  the  needs  of  a 
simple  wire-type  telegraph  system.  An 
on-off  signal  was  the  only  way  to  send 
information,  and  it  worked  welL  Along 
came  radio  and  simply  turning  the  car- 
rier wave  on  and  off  became  the  ac- 
cepted way  of  transmitting  tnteUigencc, 
just  as  it  had  on  the  telegraph  system. 
Soon,  equipment  was  developed  to 
modulate  the  RF  carrier  with  sound  and 
AM  radio  was  born.  Then  FM,  single 
sideband,   digital   encoding   and   many 


other  ways  were  developed  to  impress 
intelligence  on  an  EiF  carrier  My  point 
is,  there  are  many  different  ways  of  elec- 
tronically trans terring  intelligence  and 
each  has  its  own  advantages  and  disad- 
vantages.  Why  then  .should  one  of  them 
be  singled  out  as  the  only  one  necessary 
to  master,  at  a  specific  speed  yet  in  or- 
der to  obtain  an  amateur  license?  Code 
isn't  even  a  technology;  it's  a  psycho- 
motor skill.  Thank  goodness  we 
don't  have  an  ARRL-lil^e  organization 

^^Maybe  it^s  time  for  the 

ARRL  to  adopt  a  new  name 

more  in  fitting  with  their 

quaint  position  on  code  — 

how  about  the  Antique  Radio 

Relay  League? 
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controlling  our  computer  hobby,  for  we 
all  might  have  to  prove  we  could  type  20 
wpm  on  a  mechanical  computer  just  be- 
cause ''that's  the  way  Babbage  did  it." 
Maybe  it*s  time  for  the  ARRL  to  adopt  a 
new  name  more  in  fitting  with  their 
quaint  position  on  code — how  about  tlie 
Antique  Radio  Relay  League?  A  bit 
harsh?  Perhaps,  but  at  least  it  would 
clear  the  way  for  a  new  organization  that 
could  speak  from  a  wider  perspective, 
reflecting  the  views  of  the  vast  majority 
of  hams  who  have  chosen  not  to  join  the 
ARRL. 

But  let's  try  to  understand  the  logic 
for  keeping  a  code  requirement  for 
ham  radio.   One   claim   is   that  it's   a 


more  efficient  use  of  radio  speciruni. 
Something  like  a  500-Hz  bandwidth 
compared  to  a  2. 5 -kHz  for  SSB,  True 
enough,  but  since  people  talk  5  to  10 
times  faster  than  they  can  send  code, 
the  real-time  bandwidth  requirement  is 
comparable  for  both  code  and  phone. 
And  for  digital  transmissions,  the  effi- 
ciency of  data  transfer  is  many  times 
that  of  manual  CW  or  phone.  But  the 
real  hypocrisy  of  this  CW  efficiency 
claim  becomes  obvious  by  simply 
looking  at  the  portions  of  the  15,  20, 
40  and  80  meter  bands  the  code  advo- 
cates have  set  aside  for  themselves.  Of 
course  those  frequencies  are  shared 
with  RTTY/DATA,  but  certainly  a 
"more  efficient  mode"  should  not 
require  half  of  the  available  spectrum. 

Well  then,  how  about  communica- 
tion range:  CW  is  much  betcet  right? 
Sure,  you  can  often  get  through  with 
code  when  you  can't  on  phone  and  if 
DXing  is  your  bag,  then  use  the  best 
way  available  (including  digital 
packet,  spread  spectrum  or  whatever) 
if  you  want.  But  why  should  this  jus- 
tify requiring  a  code  proficiency  in  or= 
dcr  to  be  granted  an  amateur  license? 
Why  should  we  even  want  to  force  a 
particular  mode  of  communication  on 
hams?  In  a  free  marketplace  of  ideas, 
if  CW  is  the  best  way,  wouldn't  it 
come  out  on  top  anyway? 

All  right  then,  how  about  "national 
emergency"  communications?  Isn't 
that  one  of  the  main  justifications  for  al- 
locating RF  spectrum  to  the  Amateur 
Radio  Service?  That  may  have  been  an 
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important  consideration  at  one  lime — 
long  ago.  Bui  even  our  Armed  Forces, 
the  Coast  Guard  and  ships  at  sea  have 
decided  lo  drop  code.  About  ihc  only 
other  people  you  coufd  communicate 
with  using  code  would  he  other  hams. 
Besides,  wouldn't  ihe  larger  number  of 
hams  eniering  the  hobby  in  the  absence 
of  a  code  barrier  be  a  much  greaicr 
communications  asset  in  an  emergency? 

Let's  face  it,  for  communicating  on 
the  go.  ham  radio  has  been  left  in  the 
dust.  Most  people  who  want  to  commu- 
nicate from  cars  use  cellular  telephones. 
This  ought  to  suggest  something  to  us 
about  where  ham  radio  is  headed  and 
just  how  secure  our  current  frequency 
al!ocalit>n^  might  be  in  the  FuUire-  Either 
we  increase  \hc  siz^  of  our  lobby  or  we 
risk  losing  our  hobby. 

How  about  international  treaty  re- 
quirements? Well,  yes,  there  is  an  inier- 
national  requiicmcnt  to  send  and  receive 
code  manually — but  there  is  no  speed  re- 
quircmeuL  The  5,  13  and  2U  wpm  re- 
quirements arc  arbitrary  (and  capricious, 
I  believe).  They  arc  being  forced  on  the 
amateur  community  by  a  small  ntinority 
of  old  fogies  in  the  ARRL  and  a  lew 
dupes  at  the  FCC,  The  main  effect  of 
the  code  requirement  is  to  reduce  the 
number  of  licensed  amateurs  in  the  U.S. 

And  now  comes  the  Lime  to  discuss 
what  we  shouldn't  have  to  discuss.  Fd 
hate  to  count  the  times  1  have  heard  the 
sentimeni  "t  had  to  learn  code  and  so 
should  every  one  else  who  wants  lo  he  a 
ham— besides,  it  cuts  down  duller  on 
the  bands."  A  shameful  attitude,  lo  say 
the  least.  And,  of  course,  readily  dented 
on  every  official  level.  Look,  the  ARRL 
will  say.  we  sponsor  an  extensive  ama- 
teur licensing  program  intended  to  in- 
crease our  ranks.  But  who,  nowadays, 
really  doesn't  understand  the  concepts 
of  hidden  agendas,  countervailing  poli- 
cies and  just  plain  old- fashioned  double- 
think? Ti  strikes  me  that  many  hams  have 
abandoned  most  intellectual  arguments 
for  code,  but  still  cling  to  this  selfish  *T 
got  mine  the  hard  way  and  so  should 
you"  attitude.  Many  bright  young  poEcn- 
lial  hams  reject  the  noiion  of  being 
forced  to  master  a  skill  they  sec  as  irrel- 
evant— they  just  donH  have  lime  for  this 
nonsense. 

Without  I  his  unnecessary  harrier,  how 
many  itiore  hams  could  we  have  had  by 
now  to  build,  experimcni,  innovate, 
manul'aciure  and  buy  equipment?  Take  a 
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look  at  all  the  domestic  parts  and  equip- 
ment manufacturers  that  have  folded 
over  the  last  several  decades.  Then  look 
at  some  of  the  Asian  countries 
with  minimal  code  requirements  and 
large  ham  communities — the  ones  that 
produce  most  all  of  our  new^  ham 
equipment. 

I  certainly  don't  want  to  leave  the  im- 
pression 1  am  totally  ami- ARRL*  he- 
cause  I  am  not.  But  it  just  sectiis  so 
obvious  the  ARRL  is  on  the  wrong  side 
of  the  code  issue,  and  they  have  been  for 
so  long,  it  is  difficult  to  give  them  the 
credit  they  deserve  for  all  the  other  good 
they  do. 

The  AJiRL's  intransigence  on  the  code 
requirement  has  caused  the  unfair  exclu- 
sion of  a  significant  portion  of  the  public 
from  equitable  access  to  a  public  re- 
source, and  for  this  the  ARRL  should  be 
held  accountable:  it  is  why  I  dropped  my 
ARRL  membership  more  than  20  years 
ago.  For  this  and  a  variety  of  other  rea- 
sons many  hams  refuse  to  support  the 

"A  'more  efficient  mode' 
should  not  require  half  of  the 
available  spectrum 
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ARRL  (only  about  a  quaner  of  all  li- 
censed hams  are  members)  and  their 
claim  to  represent  a  consensus  of  opin- 
ion among  hams  needs  to  be  closely 
scrutinized.  We  should  not  forget  the 
ARRL  is  a  private  organ i/ali on  and  is 
answerable  only  to  its  members,  virtu- 
ally all  of  whom  are  licensed  amateur  ra- 
dio operators.  So  how  is  the  voice  of  the 
rest  of  the  American  public  and  the  other 
15%  of  hams  represented  in  this  equa- 
tion? Well,  supposedly  through  the  FCC. 
Bui  wait  a  minute,  who  does  the  FCC 
depend  on  lo  advise  them  in  setting  pub- 
lic policy  for  amateur  radio?  Who  else 
but  the  ARRL? 

Most  hams  (and  non-hams)  have  very 
little  direct  voice  in  setting  public  policy 
for  amateur  radio,  except  for  the  occa- 
sional congressman  who  might  take  an 
interest  in  a  specific  issue  fbut  who 
probably  is  also  a  ham)  or  a  manufac- 
turer with  a  proprietary  interest.  So,  be- 
cause  of  this  typical  incestuous 
relationship  in  which  the  "public  regula- 
tor'' (in  this  instance  the  FCCj  becomes 
a  pawn  of  the  supposed  "regulatee** 
(amateur  radio  special  imeresti>),  many 
aspecLs  of  public    interest   issues   are 


never  fully  explored.  If  code  is  so  impor- 
tant, why  is  there  no  requiremcnl  for  pe- 
riodic testing  to  prove  continued 
proficiency?  After  all.  high  speed  code  is 
a  skill  of  the  usc-itor-lose-il  type.  It  is 
not  the  kind  of  logical  imelligencc  that  is 
learned  once  and  retained  for  a  long 
time.  Fast  code  must  be  roulinelv  excr- 
cised  or  is  rapidly  lost.  And  this  leads  to 
perhaps  our  dirtiest  little  secret. 

My  guess  would  be  that  at  least  half  of 
U.S.  amateurs  (probably  far  more)  cur- 
rently are  unable  to  copy  code  at  tJie 
speed  required  by  their  license  class.  I 
doubt  the  ARRL  could  prove  otherwise. 
1  would  go  even  further  and  claim  most 
I  hams  don't  use  any  code  at  all  and  have 
lost  virtually  all  ability  lo  send  and  re- 
ceive code.  So,  are  we  in  violation  of  the 
intent  of  "international  treaty"?  Does  it 
matter?  Does  anyone  care? 

Surely  the  FCC  must  know  the  vast 
majority  of  licensed  hams  can't  etTec- 
tively  communicate  using  code.  So  how- 
can  our  govemmeni  continue  to  bend  to 
the  hyptKTitical  demands  of  the  ARRL? 
The  simple  answer  is  they  should  not 
and  in  the  long  run.  thev  cannot!  I  would 
hate  to  be  the  bureaucrat  assigned  to  de- 
fend the  code  requirement  in  court  if  it 
ever  comes  to  that.  There  is  no  signifi* 
cant  data  to  support  the  continued  need 
for  code,  no  logical  justification  based 
tm  current  technology  and,  quite  to  the 
contrary,  a  strong  case  can  be  made 
that  the  code  requirement  is  clearly  dis- 
crimiaatory  against  certain  categories  of 
protected  individuals. 

Don't  get  me  wrong  here — Vm  all  for 
an  incentive  licensing  system  based  on 
technical  merit  as  it  relates  to  the  real 
needs  of  our  hobby — but  I  do  take  issue 
with  the  requirement  to  master  a  long^ir- 
retevant  pv\cho-moior  skill  whit.h  un- 
fairly excludes  othcr\visc  fully  qualified 
and  capable  people  from  the  hobby. 

The  survey 

So  now  the  ARRL  has  decided  to  fund 
a  study  of  our  current  opinions  ahi)ut  re- 
taining the  fast  code  license  rcqtrircmcnt 
in  preparation  for  the  upcoming  World 
Radio  Conference.  WRC-99. 

Although  I  have  not  been  solicited  to 
respond  to  the  survey  by  their  contractor 
(the  RHADEX  Company)  and  ajn  appar- 
ently excluded  also  from  replying  to 
their  request  in  ^5?'  for  input  from 
members  (presumably  ARRL  members. 


which  1  am  not),  I  would  like  to  lake  this 
opportunity  to  express  my  thoughts  on 
the  issue. 

My  initial  impression  upon  reading 
through  the  survey  form  was  that  several 
of  the  questions  are  so  poorly  worded  as 
to  be  misleading  and  likely  will  be  mis- 
interpreted by  many  of  the  respondents. 
Other  questions  have  multiple  premises 
which  offer  the  possibility  of  at  least 
four  conditions,  the  responses  to  which 
will  be  impossible  to  accurately  inter- 
preL  Many  of  the  other  questions  seem 
to  be  asking  virtually  the  same  thing 
over  and  over,  with  most  of  the  possible 
answers  indicating  a  preference  for  at 
least  some  level  of  code  speed  profi- 
ciency— not  a  very  good  way  to  get 
unbiased  results. 

The  likely  results  of  such  a  survey  are 
rather  predictable — ARRL  members 
who  have  already  passed  their  code  test 
will  favor  its  retention  and  nonmembers 
who  aspire  to  upgrade  will  tend  to  vote 
in  the  opposite  direction.  Unfortunately, 
the  voice  of  the  vast  majority  of  techni- 
cally  qualified  but  as  yet  unlicensed  in- 
dividuals will  be  virtually  unrepresented 
in  the  results  of  the  survey.  And  it  is 
among  this  last  group  that  we  suffer  our 
greatest  loss,  for  it  includes  many  of  our 
newly  trained  scientists,  engineers  and 
technicians,  who  could  contribute 
greatly  to  the  hobby  but  who  are 
excluded  by  the  outdated,  outmoded 
and  just  plain  foolish  code  speed 
requirements. 

The  ARRL  survey  has  three  sections 
covering  the  international  requirement 
for  Morse  code,  U,S.  licensing  require- 
ments and  personal  data.  The  questions 
are  repeated  below,  along  with  my 
comments, 

PART  L  Morse  Code 

1,  Which  of  the  following  two  state- 
ments is  closer  to  your  opinion  with  re- 
gard to  a  possible  change  in  the 
international  regulations? 

A.  The  Morse  code  requirement  for 
Amateur  Radio  licensing  is  no  longer 
relevant,  or  soon  will  not  be  relevant,  in 
the  international  regulations.  Comment: 
This  option  requires  the  respondent  to 
make  a  conclusion  about  the  current  po- 
sition and  future  action  of  an  interna- 
tional body— a  speculation  which  is 
beyond  his  reasonable  knowledge.  The 


question  is  confusing  and  does  not  give 
him  a  real  opportunity  to  simply  select 
his  position,  thus  likely  biasing  the 
overall  result. 

B.  For  the  foreseeable  future,  it  is  im- 
portant to  retain  the  Morse  code  require- 
ment in  the  international  regulations. 
Comment:  This  option,  in  comparison  to 
the  previous  one,  gives  the  respondent  a 
simple  and  direct  way  to  state  his 
opinion— in  favor  of  code. 

2.  Please  SUPPORT  the  reasons  for 
your  position  by  indicating  your  agree- 
ment or  disagreement  with  each  of  the 
following  statements: 

A,  Each  country  should  be  able  to 
make  up  its  own  mind  whether  to  have 
a  Morse  code  requirement,  or  not. 
Comment:  Presumably  this  refers  to 
each  country  that  is  a  party  to  the 
agreement.  Since  not  all  countries  are, 
and  all  countries  have  a  sovereign 
right  to  do  what  they  want  about  re- 
quiring code  anyway,  it  seems  like  sort 
of  an  odd  issue  to  pose  to  US,  ama- 
teurs. Since  it  is  a  truism,  most  US. 
amateurs  would  probably  agree  we 
should  not  attempt  to  tell  other  coun- 
tries whether  or  not  they  should  have  a 
code  requirement.  The  real  issue  is, 
should  the  FCC  (at  the  ARRL's  urging) 
require  US.  citizens  to  learn  code  at  a 
specific  speed  of  up  to  20  wpm?  Since 
the  FCC  has  been  requiring  this  for 
many  decades  without  any  interna- 
tional requirement  to  back  them  up, 
can  we  now  expect  the  FCC  and  ARRL 
to  be  preparing  the  way  to  continue  a 
code  requirement  in  the  US,  even  if 
it  is  dropped  elsewhere  around  the 
world?  This  of  course  would  be  really 
dumb,  but  it  also  would  be  in  line  with 
the  ARRL's  long-standing  preference 
for  fast  code, 

B.  The  Morse  code  is  still  important 
because  it  helps  amateurs  to  communi- 
cate across  language  barriers.  Comment: 
While  it  is  undoubtedly  true  that  code  is 
"still"  used,  the  issue  is  one  of  *' impor- 
tance "  Computers  and  other  types  of 
digital  communications  are  far  more  ef- 
ficient in  this  regard.  To  cling  to  a  re- 
quirement for  a  manual  capability 
to  communicate  in  code  for  this  reason, 
to  the  exclusion  of  other  far  better 
methods,  is  misguided. 
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CIRCLE  27e  ON  READER  SERVICE  CARD 


C,  The  Morse  code  Tequiremenl  helps 
insure  that  radio  amateurs  arc  disci- 
plined operaLors.  Commem:  Clearly,  ihis 
one  is  not  verifiable  in  any  way,  shape 
or  form,  and  there  are  just  too  many 
glaring  examples  to  the  contrary,  I  also 
wish  all  hams  to  be  good  and  decent 
people,  but  code  is  not  the  answer  to  any 
part  of  society's  ills  and  it's  embarrasS' 
ing  to  see  hams  being  asked  to  parrot 
such  ridiculous  claims. 

D,  The  Morse  code  is  a  good  thing  to 
know,  but  it  should  not  be  a  licensing  re- 
quirement  Comment:  This  is  one  of  sev- 
eral two-pdtt  qiiesfions  that  offer  four 
possible  outcomes.  Suppose  someone 
thinks  code  is  dumb,  never  uses  it  and 
has  even  lost  all  code  capability,  but 
selfishly  wants  it  retained  as  a  license 
requirement  in  order  to  reduce  clutter  on 
the  bonds?  And  regardless  of  how  he 
checks  the  boxes,  they  won't  have  the 
foggiest  idea  of  what  he  really  thinks.  It 
simply  is  an  example  of  a  had  question . 

E.  Knowing  the  Morse  code  just 
isn't  important  any  more.  Comment: 
This  question  is  an  excellent  example 
of  steering  the  respondent  to  the  de- 
sired conclusion  by  a  variety  of  pre- 
ceding questions  stated  in  such 
positive  terms  as  to  elicit  a  desired  re- 
action type  response.  Besides,  as  in  the 
previous  question,  simply  *' knowing 
Morse  code"  isn't  the  issue— using 
it  at  a  specific  speed  is,  and  the  speed 
requirement  has  nothing  to  do  with 
international  agreements , 

F.  If  rules  for  AniatCLir  Radio  were  be- 
ing written  for  the  first  time  today,  there 
would  not  be  an  international  require- 
ment of  Morse  code  ability  tor  access  to 


the  HF  bands.  Comment:  Again,  as  in 
Question  /,  the  respondent  h  being 
asked  to  speculate  and  make  prcdicuons 
about  the  possible  actions  of  an  interna- 
tional body  of  which  he  has  very  little 
knoyvledge.  The  value  of  any  response  to 
such  a  statement  is  questionable.  If  the 
word  '' should"  had  been  used  rather 
than  ''would,'*  at  least  the  respondent 
could  have  reflected  his  own  opinion  in 
his  response. 

PART  II.  License  Requirements 

Comment:  Almost  all  of  these  ques- 
tions are  concerned  with  current  FCC 
requirements  (instigated  by  the  ARRL) 
relating  to  code  speed  and  incentive  li- 
censing, neither  of  which  results  from  or 
has  any  impact  on  international  agree- 
ments. This  unfortunate  juxtaposition 
under  the  guise  of  preparing  for  WRC- 
99  serves  to  reinforce  the  erroneous  as- 
sociation m  many  hams*  minds  that  code 
speed  licensing  requirements  are  some- 
how a  result  of  international  agreement. 
Again,  this  is  an  example  of  steering  the 
respondent  cmd,  unfortunately,  there  is 
no  way  to  eliminate  the  resulting  bias 
from  the  results, 

PART  111.  Personal  Information 

Comment:  Somewhere  among  all 
these  demographic  questions  about  age 
and  license  class,  etc.,  it  would  have 
been  instructive  to  have  asked  about  the 
respondents'  real  code  capabilities  at 
present,  educational  attainment  and 
technical  contributions  to  the  hobby, 
such  as  patents  and  papers. 

So  what  will  the  survey  really  con- 
tribu!e  to  the  body  of  tracts  that  should 
be  used  in  developing  our  position  on 


code  for  WRC-99?  Apparently  very 
little.  Our  position  should  be  based 
on  what  is  good  for  amateur  radio, 
and  not  on  the  desires  of  a  small  pro- 
portion of  hams — hams  who  simply 
want  to  protect  or  enhance  their  own 
privileges. 

The  real  issues  used  to  decide  our 
position  should  be  ones  of  tact,  such  as: 

•  How  does  a  code  proficiency  contribute 
to  amateur  radio? 

Facilitates  international  cotTmiunications* 
Provides    somewhat    longer-range 
communications. 

•  How  does  a  code  requirement  detract 
iTom  amateur  radio? 

Excludes  a  large  number  of  technically 
qualilled  individuals  from  the  hobby. 

Has  resulted  in  underutilization  of 
frequencies  and  their  loss  to  commercial 
interests. 

Has  contributed  to  the  erosion  of  U.S, 
amateur  radio  equipment  development 
and  manufacturing  capabilities. 

Has  slowed  the  development  of 
competing  technologies  for  impressing 
intelligence  on  RF  carriers. 

Discriminates  against  some  handicapped 
individuals.. 

Too  bad  the  ARRL  survey  wHU 
not  be  able  to  provide  meaning- 
ful data  on  the  really  important  is- 
sues, Let's  hope  the  U,S.  representa- 
tives to  WRC'99  will  be  able  to 
see  beyond  any  misguided  attempt 
to  intTuence  their  recommen- 
dations wdth  "cooked"  survey  results 
and  act  in  the  best  interests  of 
all  our  citizens,  not  just  currently 
licensed  hams. 


Neuer  sbv  die 

Continued  from  page  1  7 

are  also  not  available  to  the  public?  That's 
weird  1  it's  almost  enough  to  make  someone 
suspicious. 

Bill,  who  worked  for  Rocketdyne  for 
seven  years,  designing  and  building  rock- 
ets for  NASA,  had  his  curiosiiy  aroused 
when  he  heard  thai  the  lunar  missions 
would  be  using  rocket  engines  which  he 
knew  were  far  too  small  to  lilt  the  lunar 
payloads.  The  larger  engines,  which  had 
been  designed  to  take  people  into  space, 
had  all  failed.  13  consecutive  failures!  He 
knew^  thai  the  smaller  engines  that  were 
being  used  couldn't  possibly  do  more  than 
lift  a  rocket  with  no  payload.  Hey,  what's 
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going  on  here?  And  then,  after  this  long 
string  of  failures,  the  moon  missions  came 
off  one  after  the  other  like  clockwork, 
llmmni. 

It's  sure  an  interesting  book,  but  since  you 
know  thai  your  government  could  never 
keep  anything  this  big  a  secret,  you  probably 
won't  want  to  bother  reading  it.  Just  chalk 
this  up  to  poor  old  Wayne  falling  out  of  his 
rocking  chair  and  probably  hitting  his  head. 
Or  being  incredit^ly  gulMble. 

If  you'd  hke  to  read  Bill's  book  fll  have 
him  make  up  some  copies.  $25,  plus  $3  s/h 
from  Radio  Bookshop,  70N202, 
Peterborough  NH  03458.  Cash,  check, 
money  order.  Visa,  MastcrCaid,  or  what 
have  you  to  swap? 


Scientist  Welfare 

Congress  sure  has  a  lot  of  fun  spending 
our  money.  Being  inlcresicd  in  science,  I  al- 
most gel  upset  when  (  see  Congress  throwing 
money  away  on  projects  that  don't  make 
good  sciemific  sense.  Sure,  I  realize  that 
Congress  is  made  up  mostly  of  used  lawyers 
who  haven't  a  clue  when  it  comes  to  science, 
so  they  can  be  easily  gulled  by  our  beloved 
scientific  establishment.  You  know,  the  tur- 
keys who  have  managed  to  ignore  virtually 
every  major  scientific  discovery  in  history. 

So  they  blew  a  few  gigabucks  on  thai  big 
hole  in  the  around  down  in  Texas.  The 
supercollider.  And  they're  slill  throwing 
gigabucks  at  the  NASA  JVlars  project.  Did 


anyone  notice  thai  Russia  got  all  over  their 
desire  lo  send  men  to  visil  other  planets 
when  ihey  found  out  that  ihcir  astronauts 
would  gel  fried  by  solar  flares  if  they  ever 
ventured  outside  the  protection  of  ihe  Van 
Allen  belt?  The  Russian  space  effort  is  just 
about  closed  down  now.  Ob,  ihcy  have  the 
money,  if  they  want  to  use  ii — I  notice  that 
they  haven*  I  slowed  down  on  their  butJd* 
ing  of  new  and  more  advanced  nuclear 
submarines.  Hmm,  I  wonder  what  they 
need  ihose  for? 

Then  there's  that  $200  million  shoulder 
of  pork  being  spent  on  the  HAARP  deal  in 
Alaska.  Tve  mentioned  this  scam  before. 
The  idea  is  to  shoot  L7  billion  watts  of  RF 
into  the  ionosphere  and  let's  see  what  hap- 
pens. Thai's  a  lot  of  juice,  but  it*s  a  ptfile 
in  the  wind  compared  to  the  soup  arriving 
from  the  sun  from  solar  flares. 

There  are  a  bunch  of  basic  research 
projects  which  really  could  use  some  fund- 
ing, so  I  hate  to  see  Congress  blowing 
money  on  pork  fat  like  the  Alaskan 
HAARP  and  Mars  charades. 

Pork  Chop  Hill 

Despite  all  that  campaign  rhetoric  about 
the  deficit  and  cutting  the  budget,  the  guys 
you  recently  blindly  re-decicd  (despite  my 
warnings),  have  been  busy  pigging  out  on 
your  money.  As  hanis,  I  suppose  we  should 
be  tolerant  of  pork,  such  as  the  S23  million 
for  our  wonderful  friends  in  North  Korea. 
Hey,  we  sure  don't  want  to  watch  our  good 
communist  buddies  go  broke  building 
tunnels  under  the  DMZ,  right? 

How  about  $L9  million  to  supervise  a 
Teamsters  election?  Or  $3  million  for  a 
New  Orleans  Jazz  Historical  Park.  And  $1 
million  for  the  Center  for  Irish  Manage- 
ment* Hmm,  are  those  pesky  Irish  getting 
thai  far  out  of  hand?  Or  around  a  half  mil 
for  the  Applewhite  Picnic  Area  in  Califor- 
nia. And  $8.6  million  for  anti-terrorist  op- 
erations by  the  National  Park  Service.  So 
that's  where  the  terrorists  are  concentrat- 
ing their  efforts!  Manhattanites,  you  can 
relax. 

Hey,  it*s  your  money  they^re  having  all 
that  fun  with.  Next  time  get  out  there  and 
vote  and  be  sure  to  Never  Re-elect  Anyone 
(NRA).  Let's  flush  that  lousy  Washington 
toilet  and  send  all  those  professional  poli- 
ticians home  to  find  honest  work.  Back  to 
their  law  firms. 

Superhuman 

Every  now  ami  then  I  read  about  some- 
one doing  something  superhuman  under 
extraordinary  circumstances.  A  mother 
lifts  a  car  off  her  child,  for  instance.  And 
many  hypnotists  have  demonstrated  ama/ing 
feats  of  strength  or  enhanced  other  abilities 
with  their  subjects,  LSD  users  will  tell  you 
about  their  incredibly  enhanced  senses  of 
taste,  smell,  hearing,  and  extrasensory  per- 
ception (yes,  I  did  LSD  back  in  I960  and 
it  was  an  incredible  experience !)> 

Continued  on  page  43 
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MoBifaar 410  on  your  Feedback  card 


Are  You  Ready  To  Recharge? 

Learn  about  a  new  battery  technology— then  build  the  project  to  utilize  it. 


Sam  Ulbing  N4UAU 

5200  NW  43rd  St.  Suite  102-177 

Gainesville  FL  32606 

E-mail:  n4uau@afn.org 


One  of  the  fun  aspects  of  ham  ra- 
dio is  that  eleclronics  technol- 
ogy changes  so  fast.  It  seems 
evei7  week  a  new  producl  is  announced 

that  can  affect  ham  radio — I  recently 
learned  about  a  relatively  new  hatiery 
technology  and  discovered  ii  chip  that 
I  could  use  to  build  a  charger  for  ihis 
halter)'.  If  you're  not  familiar  with 
"rcchiirgeable  alkaline  haULM'ies."  read 
on.  I  think  you'll  agree  ihal  they  offer 
advantages  for  the  radio  amaleur. 

Building  ihe  charger  is  an  easy  project 
and  ihe  batteries  are  inexpensive.  Once 
you've  buiU  ihe  charger  you  can  try  us- 
ing rechargeable  alkaline  baiicries  and 
see  how  well  ihey  perform  tor  your 
applications. 

What  are  rechargeable  alkaline 
batteries? 

The  technology  for  these  batteries  is 
quile  new — it  was  developed  in  1986 
by  Battery  Technologies,  Inc.,  and  the 
batteries  were  f irsi  introduced  in  Sep- 
tember of  1993  by  Rayovac^*  under 
the  brand  name  RENEWAL^  (several 
other  manufacturers  are  also  produc- 
ing rechargeable  alkali nes  now).  A 
charging  chip,  the  bq2903,  was  re- 
leased to  the  industry  and  to  the 
public  by  Benchmarq^f^^  in  the  spring 
of  1996.  Prior  to  this  nnly  the  Rayovac 
recharger  was  available. 

Normal  alkaline  batteries  are  "pri- 
mary" batteries;  that  is,  you  use  them 
uniil  they  are  dead,  then  throw  them 
away  and  go  buy  more...  and  more  and 
more.  Rechargeable  alkaline  batteries 
are  modiTied  alkaline  batteries  which, 
like  NiCds,  are  "secondary "  baUeries 
that  can  be  used  over  and  over,  but  their 
features  are  quile  tlilTerenl.  Under  the 
right  conditions   rechargeable  alkaline 
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batteries  can  be  used  and  recharged  hun- 
dreds of  times.  Under  the  wrong  condi- 
tions they  can  be  destroyed  after  only  a 
few  uses. 

These  batteries  are  still  new  enough 
thai  you  might  have  to  hunt  a  little  for 
I  hern;  they  can  be  found  at  mass  mar- 
keters like  Wal-Mari  i^^  KMart  "^',  Tar- 
get ^^*  and  ACE'^*  hardware.  1  also 
found  some  at  ihc  loca]  supermarket 
but  could  not  find  any  at  Radio 
Shack^*.  To  raise  consumer  aware* 
ncss,  Rayovac  has  1>een  running  an  ad 
campaign  for  them  featuring  Michael 
Jordan,  so  you  may  soon  be  seeing  ' 
more  of  them, 

^'Ifyou  use  a  NiCd  charger  to 

charge  rechargeable  alkaline 

batteries  you  *ll  kill  them/^ 

Why  would  you  want  rechargeable 

alkaline  bulteries? 

•  Compared  lo  using  alkalines,  yoti 
could  save  money,  A  package  of  4  pri- 
mary AA  alkalines  costs  about  S2.80, 
while  four  rechargeable  alkaline  batler- 
ies  cost  about  $5  JO  and  four  NiCds  are 
about  $10.50.  If  you  have  an  application 
that  needs  5  volts  at  125  mA  and  runs 
only  half  an  hour  a  day,  over  three  years 
you  will  have  lo  buy  34  sets  of  4  alkaline 
batteries  al  a  cost  of  S95.20.  With  proper 
care,  the  rechargeable  alkaline  batteries 
should  still  be  good  and  you  will  have 
saved  S90.  The  NiCds  would  also 
be  good  but  the  rechargeable  alkaline 
batteries  are  still  less  expensive. 

•  Compared  to  NiCds,  they  have  a  much 

lunger  shelf  life.  This  means  you  can  de- 
pend on  them  when  you  need  them. 


Fully  charged  rechargeable  alkaline  bat- 
teries will  still  have  96%  of  their  chcirge 
after  sitting  around  for  a  year.  If  you 
leave  fully  charged  NiCds  unused  for 
only  three  months,  you  wilt  have  to  re- 
charge them  he  lore  you  can  use  them  be- 
cause they  will  only  have  about  25%  of 
their  capacity  left. 

•  Thev  are  environmentally  friendlier 
than  NiCds  because  they  contain  no 
cadmium — and  you  discard  fewer  of 
them   than   you   do   primary   alkaline 

baiieries. 

The  right  conditioas 

Each  battery  system  has  different 
strengths  and  weaknesses.  Selecting  the 
best  battery  for  a  particular  application 
requires  knowing  the  right  conditions 
for  a  particular  battery.  Rechargeable 
alkaline  hniterics  work  best  under  the 
following  cnnditions: 

•  Li)w  current  use 

Because  of  their  construction  re- 
chargeable alkaline  baueries  have  a 
rather  high  internal  resistance.  For  this 
reason  ilioy  work  best  when  the  current 
draw  from  them  is  limited  to  a  few  hun- 
dred mill  tamps.  A  continuous  current 
draw  of  less  than  400  mA  is  best  al- 
though ihcy  can  supply  up  lo  1  amp  in 
instantaneous  peaks  with  a  reduced  volt- 
age. Studies  done  bv  Ravovac  show  that 
a  rechargeable  alkaline  battery  which  is 
always  deeply  discharged  (to  0.9  volts) 
before  it  is  recharged  will  lose  about  half 
of  its  initial  capacity  by  the  25ih  use. 
Even  so,  at  low  current  levels  the  overall 
capacity  available  for  the  first  25  uses  of 
rechargeable  alkaline  batteries  is  about 
equal  to  that  of  10  primary  alkalines  and 
as  good  as  or  better  than  NiCds,  even 


assuming  NiCds  lose  no  capacity  with 
use  (see  Table  1).  This  might  be  consid- 
ered a  worst-case  use  (under  proper  use) 
of  the  batteries* 

•  Recharge  often 

Rechargeable  alkaline  batteries  like  to 
be  recharged  often — exactly  the  opposite 
of  NiCds  which  can  lose  capacity  from 
"memory"  effect  if  they  are  not  fully 
discharged  before  being  recharged  (see 
Author's  Note),  Rechargeable  alkaline 
batteries  gain  capacity  from  firequent  re- 
charging so  you  don't  have  to  worry  about 
doing  it  too  often. 

Rayovac  conducted  a  test  in  which 
batteries  were  discharged  at  400  mA 
for  10  minutes  and  then  immediately 
recharged.  This  cycle  was  repeated 
several  hundred  times  with  no  signifi- 
cant change  in  cell  response  observed. 
In  this  case  the  battery  capacity  was 
greater  than  53,000  milliamps/hours, 
26  times  as  much  as  for  a  primary 
alkaline  battery.  This  is  probably  a 
best  case  for  the  battery,  but  under 
proper  care  you  could  get  somewhere 
between  10  and  25  times  the  life  of  a 
primary  alkaline  battery. 

•  Recharge  properly 

NiCd  chargers  use  a  constant  current 
charge  technique  and  measure  either 
cell  voltage  or  temperature  to  termi- 
nate the  charging.  If  you  use  a  NiCd 
charger  on  rechargeable  alkaline  bat- 
teries you  Ml  kill  them  quickly.  The 
proper  method  is  to  pulse  the  current 
to  the  battery  and  in  between  pulses 
check  the  no-load  cell  voltage.  The  av- 
erage pulse  current  needs  to  be  re- 
duced as  the  battery  voltage  increases 
to  avoid  overcharging.  This  project 
uses  the  proper  charge  method. 

•  Avoid  deep  discharging 

Rayovac  and  Benchmarq  both  clearly 
state;  'The  most  important  factor  in 
maximizing  the  cycle  life  of  reusable 
alkaline  batteries  is  the  avoidance  of 
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(600W) 
(lOOOW) 


2  M&tef  Ami^liflers  (144-143  MHz] 

(Kit  or  Wired  and  Teattd) 

3SW  '  Model  335A.  $79.95^109,95 

7SW  -  Modet  87  5A,  $11 9.9S/$1 59.95 

44(MS0  MKz  Amplifters 

(SSB-FM-ATV) 

100W  ^  Model  KE8  67,  SI  59.95 


ATV  Down  Ccinverters 
(Kit  (Jr  Wired  and  TesiedJ 

Model  ATV-3  (420  450} 

(Ga  AS  '  FET) 
$49.95/$€9.9S 

Model  ATV^  t9Q2  926J 
(QaAS  ■  Frr) 
S&9.9&^7@95 


HARD  TO  FIND  PARTS 


'  RF  Powsr  Trqrtel^ors 

*  Broadband  HF  TrAnstetmara 

*  Chip  Caps  -  Kemat^ATC 

*  UaiQiciad  Mica  Capa  ■  Uneloa/S^mco 
■  AHCO/SPRAOUe  Tnmmer  Capacitora 
We  can.  get  vol  virtually  any  RF  IransisiDr! 
Gnd  us  for  "simrige"  hard  io  find  parts/ 


OtGrtAL  FREQUENCY  READOUT 
Far  older  analog  Ir^niscaiyeirs 
TK-1       ( Wk«d  and  TestEdjSl  49  95 


For  detailed  mformatron  and  prrces,  call  or  write  for  a  our  free  catalog! 


ADDJTIOfJAL  ITEMS 


H«at  Sink  Matartal 

Model  99  Haal  Sir>k  (6.5"  5(  12"  X  I.ei,  $24  00 
CNS-e  Ctipper  Spreador  (S  "m  fi'  x  3^8"),  524.00 
Law  Pafls  FIH^t^  (up  14  300W}  for  harmonies 
Specify  10M,  15M,  2DM.  40M,  &m  or  16fllVt 
HF  Spliners  and  C«inbin«rs  up  to  2KW 


Add  $4  50  Jor  shipping  and  handlvrg 


CCI 


ICommunication 
incepts  IncL 


•ym  MLIkcnrit  \^tm  -  Bra^^^rfTftk,  Ohio  45434-SB40 
PhuiK;  {9371426^8^00  «  Far  (9^7)419-3811 
t  Msiii  cd.da^on^pDbaK.cofn 


CIBCLE  99  ON  READER  SEnVlCE  CARD 


Current  Demand 

100  mA 

300  mA 

Alkaline  Primaries 

2,100  mAh 

1 ,550  mAh 

Rechargeable 
A  kalines 

25.000  mAh 

1 5,000  mAh 

NiCds 

17.500  mAh 

15,000  mAh 

Table  L  Comparison  of  cumulative  battery  capacity  over 
25  uses  (discharging  to  OS  volts  with  each  use). 


overdischarge  or  cell  reversal/'  We 
have  seen  that  cycling  batteries  to  0.9 
volts  gives  less  capacity  than  short  cy- 
cling. Discharging  below  this  voltage 
level  will  significantly  shorten  batt- 
ery life,  NiCds,  too,  are  injured  by 
overdischarging  and  cell  reversal,  but  it 
appears  that  for  rechargeable  alkaline 
batteries  the  damage  is  much  more  se- 
vere; that's  why  the  Benchmarq  charg- 
ing chip  is  designed  to  be  used  with  the 
battery  pack,  when  the  battery  pack  is  in 
use,  to  prevent  overdischarging. 

We've  focused  on  A  A  batteries.  C  and 
D  cells  will  have  more  capacity  than  AA 
cells  but  the  optimum  rate  of  charge  and 
discharge  appears  to  be  about  the  same 
as  for  AA  cells.  This  means  that  you  wLU 
get  more  hours  of  use  from  the  larger 
sizes — but  probably  not  much  more 
peak  current  output.  The  charging  circuit 
(Fig,  1)  will  work  with  the  larger  sizes 
but  it  will  take  longer  to  fully  charge  the 
batteries. 

Charging  the  batteries 

When  you  first  power  up  the  charger, 
it  checks  to  see  if  any  cell  has  a  voltage 
of  less  than  0.4  volts,  and  indicates  a  de- 
fective cell  fault  by  flashing  the  "CHC 
LED.  If  no  cell  is  less  than  0.4  volts  and 
the  voltage  at  pin  13  is  2.7  voUs  or 
more,  it  starts  the  charge  cycle  (the 

"CHG"  LED  is  on  continu- 
ously, not  flashing).  The 
bq2903  uses  a  pulsed 
current  charge  method.  An 
internal  FET  is  switched  on 
for  7.5  ms  and  then  off  for 
2,5  ms  by  circuitry  internal 
to  the  bq2903.  The  chip 
monitors  the  voltage  of 
each  cell  between  pulses. 


IMSURANCE 
Coitiputer  &  Radio  Equipment 

HAMSURE  coveragB  foUows  your 
equipniBnt  wherever  yoti  take  ft  Theft 
from  vehicles,  earthquake,  water  damage 
and  ail  other  hazards  including  surges. 
Insure  ail  your  equipment  and  accessories 
(except  towers  and  antennas  but  including 
rotors),  media  and  purchased  software. 
Low  Premium  Low  Deducfibte 


7901  Luguna  i.an« 
Orl«nd  PvrK,  IL   G0462 

800-988-7702  AnylimB 
E  mail:  Itainauie  @  atiLcom 


Avaiiabie  onfy  in  the 
4&  continuous  states 


CIRCLE  78  ON  READER  SERVICE  CARD 


Next  Day 


Kill 


E 


OSLs 

Rainbow  Assortment 


InlbU 


Antemias  West 
373-R42S 


Kjsm 


CaU  Todays 

We  Ship    Next  Day    2nd  Day  ASAP 

100          $29.95        $24,95  $19.95 

2m         $39.95        $34.95  $29,95 

400          $49.95        $44.95  $J9.9S 

sen          $54.95        U9M  $44.95 

1000         $99.95        $89.95  $79.95 

All  tirdit^  ptitt  Jnd  ay  ait!  ^tUtrtty  mall. 
Kur  ni^^^fc  air  dflktrj  fl<h)il^^ 


CIRCLE  5  ON  READER  SERVICE  CABD 


^;o";'       RC-1 000 

Computer  REPEATER 
Concepts  CONTROLLER 


*  Autopatch*  Reverse Autopatch 

«  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90- Day  Warranty 

Wired  &  Tested  w/  manual ....  $199,95 

Micro  Computer  Concepts 

8S49  Gum  Tree  Ave. 

New  Port  Richey.  FL  34653 

813-376-6575 


CIRCLE  160  ON  READER  SERVICE  CARD 
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Note  that  the  charge  current  is  applied  to 
the  whole  stack  of  cells  at  pin  14  and  not 
to  each  individual  cc!l.  Pins  I,  2,  and  3 
are  used  only  to  monitor  each  cell's  volt- 
age-— a  comproniise,  because  ideally  each 
cell  should  be  ch<trged  and  monitored. 
This  compromise  is  quite  acceptable  as 
long  as  cells  are  matched.  Charging  new 
and  old  batteries  in  the  same  stack  is  not 
recommended,  because  of  their  change 
in  capacity.  If,  during  charging,  the 
bq2903'  measures  any  cell  voltage 
greater  than  L63  volts,  it  skips  ch£uge 
pulses  until  all  the  cells  drop  below  1.63 
volts,  or  until  so  many  pulses  are  skipped 
that  the  average  pulse  charge  rate  is  6%  of 
the  maximum  chiirge  rate.  At  tliis  point 
chmging  is  lerminated.  The  ''CHG"  LED 
turns  off  and  the  "DONE"  LED  turns  on. 

After  charging,  the  charger  stays  in 
the  monitor  mode  checking  battery  volt- 
age. A  trickle  charge  is  not  needed  as  it 
is  for  NiCds  because  of  the  very  low  di.s- 
charge  rate  of  rechargeable  alkaline  bat- 
teries, If  the  batteries  were  left  in  the 
charger  for  a  very  long  lime,  and  all  cells 
fell  below  1.4  volts,  the  charger  would 
initiate  another  charge  cycle. 

R3,  R4,  and  R5  limit  current  to  the 


chip.  The  capacitors  are  for  transient 
suppression. 

If  you  wish  to  modify  the  circuit  to 
charge  only  three  cells,  you  can  do  this 
by  disconnecting  Nsel  (pin  4)  from 
Batip  (pin  14)  and  connecting  ii  to  Vss 
(pin  10  or  1 1).  You  also  need  to  connect 
pins  2  and  3  since  only  3  celts  are  in  use. 

The  maximum  rccomnnended  eh£u^ge 
rate  for  the  bq2903  is  400  niA  and  the 
maximum  voltage  is  10  volts.  The  power 
source  must  limit  both.  A  minimum  of  8 
volts  is  necessary  for  four  cells.  Lower 
charge  currents  will  permit  deeper  re- 
charging. I  decided  to  limit  current 
to  about  300  mA.  12-volt  transformers 
are  inexpensive  and  readily  available 
so  I  used  one  for  my  power  source. 
Since  wall  transformers  do  not  regulate 
the  output  voltage  nor  limit  the  current, 
1  used  two  LM317  regulators  to  limit 
the  maximum  current  to  300  mA  and 
maximum  voltage  to  9  volts. 

It  is  possible  to  use  a  standard  four- 
cell  battery  hoider  with  the  charger  but  it 
must  be  modified — and  that  may  be  dif- 
ficult. The  need  to  measure  the  voltage 
of  each  cell  requires  that  a  wire  be  sol- 
dered to  each  spring  lerminal  of  the 


holder.  I  succeeded  once  but  another 
time  the  heat  melted  the  plastic  and  I  ru- 
ined the  holder.  Using  four  single-cell 
holders  will  permit  access  to  each  cell 
(Photo  A,  Photo  B). 

Using  the  bq2903  to  control  end-of- 
discharge  voltage 

You  can  remove  your  batteries  from 
the  charger  and  use  them  when  they  are 
charged.  If  you  follow  the  guidelines, 
you  should  get  a  long  life  from  them. 

If  your  application  has  room  to  in- 
clude the  charger  circuit,  the  bq2903 
will  also  monitor  the  cell  voltages  as 
they  are  discharged  and  disconnect  the 
battery  source  from  the  load  when  the 
voltage  drops  to  a  set  level,  Pin  5  is  used 
to  set  the  shutdown  level.  Because  the 
voltage  is  being  monitored  under  its  dis- 
chtirge  load,  the  measured  voltage  will 
appear  lower  than  the  actual  cell  voltage. 
For  t>est  results,  that  end  of  dischcirge 
voltage  should  be  set  as  shown  in  Table  2, 

The  bq2903  terminates  discharge 
by  disconnecting  the  internal  dis- 
charge FET  and  entering  a  standby 
mode  drawing  only  1  fxA. 


Component  Values  for 
Schemaiic 
(all  1/4  watt) 

R1,  R2 

620  ohm 

R3,  R4,  R5 

1  k 

CI 

1  ^iF 

C2,  C3,  C4,  C5 

0.1  pF 

D1 

Red  LED 

D2 

Green  LED 

12V  WALL 
XFMR 


IN 


LM317 


DC+ 


4N 


CI 


DC- 


r^ 


\ 


DVCHG-RED 


^i^^PV. 


bq2903 


13 


10 


\  R2 

02/DONE-GRN 


:  11 


DC 

CHG 

DONE 

NSEL 

V5EL 

VSS 

VSS 


BATIP 

BATIN 

BAT2N 

BAT3N 

DRV 

LRTN 

LRTN 


Notes; 

1.  Load  must  be  disconnected  from  battery 
stack  while  charging. 

2,  Ql  optional  -  used  for  higher  discharge 
current  or  lower  series  loss. 


/77 


ADJ 


OUT  IN 

|-WV^  I    [ 

I  4  ohm  I 

■    1/2W  ' 


OUT 


LM317 


-•  DC+ 


ADJ 


240  ohm 

TSkohm 
•  DC- 


LOAD 


1 


Battery  & 
Load 


1 


IRF7102 

dual  N-channel 

MOSFET 


Fig,  I.  The  author  s  charging  cucuit. 
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Photo  A.  A  prototype  recharge/;  bitilf  on  a 
Radio  Shack  tmiversal  PC  board. 

The  discharge  FET  is  belwecii  the 
load  return  and  Vss  (the  bottom  or  Ihe 
battery  stack).  The  resistance  of  ihc  in- 
temal  discharge  FET  is  aboui  1/2  ohm. 
Discharge  loads  should  be  limited  to  5(K) 
niA.  At  higher  loads  it  is  possible  lo  use 
an  optiooal  externa]  FET  in  parallel  with 
the  inlemal  FET,  Pin  8  is  used  to  conin^I 
ihe  gate-  If  you  are  not  using  an  external 
FET  then  leave  pin  8  unconnected.  The 
external  FET  must  be  a  low  resistance 
logic  level  FEX  like  the  type  shown  in 
the  schematic, 

Fve  been  using  rechargeable  alkaline 
batteries  for  about  a  year  I  have  not 
done  scicntinc  testing — I'll  leave  that  to 
the  engineers,  but  I  hm^e  tried  them  in  a 
variety  ol  situations. 

Fve  used  rechargeable  alkaline  batter- 
ies to  power  the  ''SM^\LU'  audio  ampli- 
fier circuit  (QST.  June  1 996)  I  built  (with 
the  7805  removed).  The  SMALL"  can 
require  peaks  of  400  or  more  niA.  I 
found  no  di  (Terence  in  audio  volume 
(which  depends  on  input  voltage)  be- 
tween using  rechargeable  alkaline  bat- 
teries and  NiCds.  I  have  let  it  sit  tor  lontr 

■V- 

periods  with  rechargeable  alkaline  bat- 
teries in  it  and  occasionally  turn  it  on.  li 
still  sounds  sood, 

Fve  used  rechargeable  alkaline  baiter- 
ies  in  my  handheld  GPS.  If  you  have  one 
you  know  that  they  eat  up  batteries  at  a 


rapid  rate.  Rrimary  alkalines  lasted  about 
10  hours,  NiCds  and  rechargeable  alka- 
line  batteries  both  lai*tcd  about  half  as 
long.  If  you  plan  to  use  your  GPS  only 
for  short  periods  and  then  store  it  for  a 
few  wrecks,  neehai^geable  alkaline  batteries 
will  keep  it  ready  to  go. 

Life- testing  batteries  takes  a  long  time 
and  there  are  many  variables.  Id  be  in- 
terested (and  I  suspect  73  would  be,  too) 
in  hearing  what  those  ol  you  who  do  this 
project  learn.  No  one  battery  is  perfect, 
but  knowing  which  one  h  the  best  for  an 
application  can  help  you  get  the  most 
from  these  expensive  power  sources. 
For  those  of  you  who  are  inter-  ested, 
more  information  Jiiay  found  on  the 
World  Wide  Web:  htlp://www.rayovac 
.com/business  or  hllp://www.benchmarq 
com. 

The  bq29U3  is  only  available  from 
wholesale  distributors  at  this  writing, 
How^even  a  parts  kits  w  ilh  PC  board  and 
all  the  parts  shown  in  Fig-  I  except  QI 
and  the  wall  transformer  are  available 
from  me  for  S  17.50  including  shipping 
(Florida  residents  please  add  sales  tax). 

Author's  Note:  There  are  various 
opiuions  on  memory  effect:  Recently  a 
column  in  QST  (October  1996)  sug- 
gested that  memory  effect  does  not 
normally  occur,  f  offer  this,  based  an  a 
statement  by  John  Wcttrroth  of 
MAXIM,  who  wrote  in  'Ideas  For  De- 
sign" fElectronic  Design  Magazine, 
January  22,  1996):  *'The  microcrystal- 
line  cadmium  in  a  NiCd  battery's 
anode  will  slowly  begin  to  change  if 
left  undisturbed.  Tiny  crystals  in  the 
metal  coalesce  into  larger  ones,  pro- 
ducitig  an  increase  in  battery  resis- 
tance that  lowers  the  terminal  voltage. 
This  effect  can  become  noticeable  when 
repeated  partial  discharges  leave  the 
lowesi  layers  of  cadtniutn  unaffected  ,,. 
as  a  result,  afidl  discharge  eliminates 
the  reduction  in  terminal  voltage. 
sometimes  (erroneously)  called  the 
memory  effect/" 


For  discharge  rate  of 

End  of  discharge  voltage 
(per  cell) 

Connect  Vsel  to 

50  mA 

1.1  vots 

pin  14 

100  mA 

1.0  vofts 

1            not  connected 

more  than  200  niA 

0.9  vats 

pin  10  or  11 

Photo  B,  Notice  the  recharger  h  set  up  to 
charge  either  "AA"  or  *'C  butieries. 


Table  2.  End  of  discharge  voltage. 


\ 


Neuer  shv  die 

Cui \tiiuicd  from  page  39 

Then  there  are  people  with  special 
abilities — math,  memory,  musieal,  etc* 
Prodigies. 

All  these  experieTTces  tell  us  what  the 
human  body/mind  is  capable  of  doin^.  The 
question  is,  how?  If  we  can  understand 
tiow  people  can  do  these  things,  perhaps 
we  can  harness  n  for  evervone's  benefit, 

Lci's  also  include  "spontaneous  cures" 
for  serious  illnesses,  while  we* re  at  it. 

You  don't  ha\  e  anything  beticr  to  do,  so 
gel  bus\  on  this. 

Virus! 

We  all  catch  colds  and  the  flu  cverv  now 
and  then,  right?  While  we're  able  u>  catch 
germs  and  viruses  in  different  ways,  gener- 
ally we  think  of  it  as  being  through  physi* 
cal  contact,  or  perhaps  airborne  (like  from 
a  snueze  or  cough), 

I've  had  less  trouble  with  calLhiiig  colds 
since  rending  an  article  which  recora- 
mL^nded  shaking  hands  with  the  right  hand 
and  using  the  left  to  touch  my  nose  or  lips. 
A I  tnidc  shows,  hamfesis,  and  conrerences 
I  try  tu  remember  this  warning,  and  it's 
pretty  well  ended  my  coming  back  f^tck 
after  shows. 

Of  course  another  preiiy  good  way  of 
avoiding  colds  and  flu  is  to  keep  your  im- 
inune  system  strong  and  avoid  stress.  I  do 
my  best  to  keep  my  immune  system  strong 
by  getting  the  best  air,  water,  and  food  I 
can,  by  adding  missing  minerals  and  vita- 
mins to  my  dieu  and  by  avoiding  obvious 
poisons  such  as  nicotine,  alcohol,  mercury 
(via  dental  fillings),  root  canals,  aspartame 
(a.k.a.  NulraSweet™j  and  electromagnetic 
fields, 

[  get  out  there  and  exercise  every  day, 
letting  some  of  those  vahi;ible  stin  UVs 
into  my  eyeballs. 

But  there's  another  source  of  viral  con- 
lagian  which  has  been  hushed  up  by  our 
trusted  medical  industry.  I  got  the  first  hint 
of  [his  when  I  read  the  Hoyle- 
VViL'ki'Lunasinghe  book.  Diseases  From 
Spare,  which  showed  that  most  of  the 
\\i)rld's    more    serious    plagues    started 

ConUimed  on  page  4  7 
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Number  44  on  your  Feedback  card 


Top-Fed,  Out-of-Phase, 
Phased-Verticals  (TOP)  Antenna 


Computer  simulated  and  field  tested. 


ere's  a  new,  simple  phased-ver- 
ticals  antenna  ttiat  is  easy  to 
build  and  which  does  not  re- 
quire ground  radials  or  a  counterpoise. 
The  antenna  consists  of  two  half-wave 
radiators  with  a  180-degree  phase  differ- 
ence that  is  fed  at  the  top  with  50  ohm 
coax.  Computer  simulations  and  proto- 
type tests  show  an  S WR  of  less  than  1 .4 
to  1  and  the  radiation  to  be  a  bi-direc- 
tional figure-8  pattern  that  is  in  line  with 
the  two  vertical  radiators. 

HF  possibilities  are  appeahng  because 
no  radials  are  required  and  the  separation 
between  the  verticals  is  quite  ssiialL  In 
fact,  it  can  even  be  made  to  rotate  (only  for 
an  unguyed  tower)  by  attaching  the  an- 
tenna to  the  boom  of  a  yagi.  On  the  an- 
tenna can  be  turned  to  the  horizontal 
position  for  an  cnd-fcd  two^lcmcnt 
oiit-of-phase  bi-directional  antenna. 

In  the  VHF  frequencies,  where  the  an- 
tenna is  suspended  several  wavelengths 
above  ground  level,  the  TOP  antenna 
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Fig,  1.  The  TOP  anienna,  showing  the  ap- 
proximate diniensions  and  the  feedpoinL 
Values  for  the  different  lengths  and  spacing 
are  shoMn  in  Table  I . 
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will  not  match  up  to  the  gain  of  a  yagi; 
however,  it  will  have  a  couple  of  dB  gain 
over  a  J-Pole  antenna.  The  bi-directional 
nature  of  the  radiation  pattern  makes  it 
an  ideal  antenna  for  stations  located 
between  two  major  cities. 

Just  the  facts 

Radiation  patterns  from  phased  verticals 
vary,  depending  on  the  spacing  between 
the  verticals  and  the  phasing  of  the  radia- 
tors. The  feedline  coming  from  the  trans- 
mitter has  two  lines  which  arc  180  degrees 
out  of  phase  at  any  one  time.  Therefore, 
feeding  the  two  vertical  elements  with 
each  end  of  the  feedline  automatically 
causes  a  180-degrce  out-of-phase  feeding 
of  the  two  elements  of  an  antenna. 

Most  phased  verticals  have  fccdpoints 
at  the  bottom,  with  feedlines  of  different 
lengths  to  provide  the  phasing  and  ex- 
tensive ground  systems.  Unfortunately, 
the  wires  that  connect  the  vertical  radia- 
tors carry  a  fair  amount  of  current  close 
to  the  ground  and  the  radiation  from 
these  wires  is  absorbed  by  the  ground. 
Feeding  the  antennas  from  the  top  el- 
evates the  high  current  points  to  a  higher 
level  away  from  the  ground  and  keeps 
the  current  at  the  ends  near  the  ground 
very  low.  Therefore,  most  of  the  radiat- 
ing power  of  the  antennas  is  raised 
above  ground  level  for  elTective  radia- 
tion of  the  signed  and  no  ground  radials 
are  required.  The  design  described  here 
is  simple,  easy  to  build,  and  provides 
some  gain  and  directionality  in-line  with 
the  two  phased  elements.  Additionally,  it 
can  be  fed  directly  with  50  ohm  coax  for 
a  low  SWR»  and  overcomes  some  of  the 
complexities  inherent  in  these  antennas. 


NizarA.  MullaniK0NM 

719  Santa  Maria 

Sugar  Land  TX  77478 

E-mail:  KONM@amsat.org 

The  design  of  the  TOP  antenna  is 
show^i  in  Fig,  L  The  antenna  is  basically 
two  half-wave  vertical  radiators  fed  at 
the  top  with  a  feedline  and  impedance 
matching  section  that  is  part  of  the  an- 
tenna. The  shape  of  the  antenna  re- 
sembles the  letter  *'m''  and  is  symmetric 
about  the  Feedpoint.  The  dimensions  of 
the  antenna  are  shown  in  units  of  wave- 
lengths For  illustration  purposes.  In 
theory,  the  lengths  of  the  vertical  and  the 
horizontal  sections  can  be  any  size; 
however,  the  radiation  pattern  and  the 
feed  impedance  will  change  depending 
on  these  dimensions.  With  larger  spac- 
ing, a  significant  amount  of  horizontally 
polarized  signal  will  be  radiated  by  the 
top  horizontal  feed  section.  Closer  spac- 
ing will  increase  the  gain  but  lower  the 
feed  impedance. 

Getting  creative 

Using  the  AO  compiter  program,  I 
simulated  a  compromise  design  which 
trades  some  of  the  gain  for  ease  of  feed 
of  the  antenna.  This  design  utihzes  two 
half- wave  verticals  with  a  spacing  of  a 
quarter  wavelength,  and  a  feed  system 
with  impedance  matching,  to  provide  a 
feed  impedance  of  50  ohius,  The  match- 
ing section  is  folded  down  from  the  top 
as  shown  in  Fig.  1  to  keep  the  total  de- 
sign compact. 

Dimensions  of  Sections  a,  b,  c,  and  d 
can  be  computed  easily  using  the  fol- 
lowing equations,  but  there  will  be  some 
deviation  from  these  values,  especially 
in  the  spacing  d  (impedance  at  the 
feedpoint).  The  values  below  wiU  also 
need  to  be  adjiisfed  fbr  the  Oiickness  of 
the  wires  used  in  the  antenna.  The  values 


shown  below  arc  for  use  with  #12  wire. 
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b  =  0.160a 


a  = 


f 


c  —  Q36a 


d  =  i)X)5a 


where  f  is  the  frequency  in  MHz  ,  and  a, 
b,  c,  d  are  in  units  of  feet.  The  size  of 
the  conductor  will  influence  the  above 
dimensions,  especially  d,  which  is 
responsible  for  the  impedance  matching. 

Computer  simulations  of  the  TOP 
antenna 

The  computer  simulations  for  Figp  1 
(AO  Program)  were  carried  out  for  a 
perfect  ground  system  with  the  antenna 
being   one   inch   from   the   ground.   A 


similar  scl  of  simulations  were  carried 
out  for  a  quarter- wave  ground  plane  an- 
tenna at  the  same  height  above  ground 
for  comparison  purposes.  Simulations 
were  carried  out  for  several  dii"ferent  HF 
and  VHF  frequencies  and  the  typical 
values  useful  for  different  bands  are 
shown  in  Table  1 .  Additionally,  the  VHF 
antenna  was  built  and  tested  and  the 
results  are  compared  to  the  simulations. 

Computer  simulations  of  the  20-meter 
TOP  antenna 

Using  normal  ground  rather  than  per- 
fect ground,  initial  computations  for  a  20 
meters  version  were  done  using  the  AO 
program,  but  the  final  results  were  made 
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Fig.  2.  Simulation's  using  the  NEC -2  computer  program  for  a  tO-meter  TOP  antenna  com- 
pared to  a  quarter-wave  ground-plane  at  a  height  of  one  foot  above  normal  ground  for  both 
antennas. 


using  the  NEC -2  program,  which  is  bet- 
ter for  computing  the  tosses  due  to  close 
proximity  of  an  antenna  to  the  ground,  A 
center  frequency  of  14.2  MHz  was  used 
and  the  dimensions  used  for  the  antenna 
are  as  shown  in  Table  L  A  quaiter-wave 
ground-plane  antenna  was  also  simu- 
lated and  the  results  of  the  two  antennas 
are  shown  in  Fig.  2.  Both  antennas  were 
simulated  with  their  lowest  point  being 
one  foot  off  the  ground.  Horizontal  ra- 
diation patterns  show  a  classic  figure-8 
radiation  pattern  in-line  with  the  two 
vertical  radiators  for  the  TOP  antenna. 
(The  radiators  arc  positioned  north- 
south.)  Vertical  radiation  patterns  show 
the  higher  gain  for  the  TOP  antenna 
compared  to  the  quarter-wave  ground- 
plane.  At  the  five-degree  angle  of  radia- 
tion, the  TOP  has  approximately  4.5  dB 
more  gain  than  the  quarter- wave  ground- 
plane.  Also,  the  front-to-side  compari- 
son for  the  TOP  antenna  shows  a  !  3  dB 
difference. 

Computer  simulations  of  the  2-meter 
TOP  antenna 

The  TOP  antenna  was  also  simulated 
for  VHF  operation,  using  a  center  fre- 
quency of  146  MHz  (dimensions  used  in 
this  simulation  are  shown  in  Table  1), 
along  with  a  €}uarter-wave  ground-plane 
antenna.  Both  antennas  were  positioned 
one  inch  above  perfect  ground  for  gain 
calculations.  The  radiation  pattern  is 
shown  in  Fig,  3  with  superimposidon  of 
the  radiation  pattern  of  a  quarter-wave 
ground-plane  antenna  as  a  comparison. 
As  expected,  the  two  half-wave  radiators 
provide  a  lower  angle  of  radiation  with  a 
gain  of  approximately  4.5  dB  over  a 
quarter-wave  vertical  antenna.  The  ra- 
diation pattern  is  a  figure-S  shape  with 
the  maximum  radiation  occurring  in-line 
with  the  two  vertical  elements.  Accord- 
ing to  the  siiuulation  program,  the 
impedance  at  the  feedpoint  is  approxi- 
mately 45  ohms  for  3  inch  sepiu-ation 
(d=I  .5  inches)  of  the  wires  in  the  match- 
ing section.  This  impedance  increases  to 
51  ohms  with  4  inch  spacing  (d=2 
inches)  between  the  wires.  Additionally, 
the  SWR  can  be  adjusted  by  increasing 
or  decreasing  the  length  of  tlie  vertical 
radiators. 

Testing  the  2-nieter  antenna 

I  built  (wath  the  help  of  WA5TWT) 
a   2-metcr  TOP  antenna   using    the 
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dimensions  shown  in  Table  L  The  basic 
structure  was  built  of  wood  and  #12 
wire.  The  antenna  was  led  directly  with 
50  ohm  coax  and  the  length  of  the  verti- 
cal section  was  adjusted  to  iowest  SWR 
by  pruning  the  length.  The  measured 
SWR  was  less  ihan  1 .4  Lo  I  for  operation 
within  2  MHz  of  each  side  of  the  center 
frequency.  Rotation  of  the  anicnna 
yielded  a  bi-directional  rigure-8  field- 
Strength  pattern,  as  expected  J'rom  the 
simulations.  Field  strength  meter  read- 
ings showed  a  front-to-side  ratio  of  ten 
to  one.  Operation  of  the  antenna  at  ap- 
proximately six  feet  off  the  ground,  with 
3  watts  of  power,  produced  full  quieting 


signal  into  a  repeater  15  miles  away  and 
repeaters  as  far  away  as  40  miles  could 
be  used.  When  the  antenna  was  rotated 
90  degrees,  the  signal  level  decreased  by 
approximately  15  dB  and  white  noise 
was  noticeable  on  the  signal  (courtesy 
K5HFYandN5EM). 

Author's  Note; 

Since  the  original  writing  of  this  ar- 
ticle, I  have  built  15-meler  and  17-meter 
TOP  antennas  and  tested  them.  The 
I5-meier  was  firsl  laid  out  on  the 
ground,  assembled,  and  then  raised  over 

two  branches  of  a  tree  in  my  back  yard 
with  the  help  of  a  slingshot  and  rope. 
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Fig.  3,  Using  the  AO  program  for  a  2-meter  TOF  antenna  and  a  quarter-wave  ground-plane 
antenna  one  inch  above  grotmd.  The  TOP  shows  at>proxinuUeiy  4.5  dB  more  gain  in  the 
direction  ofnuainnnn  gain  and  attfjroximatefy  13  dBfrotn  to  side  difference  in  gain. 
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The  antenna  was  pointed  north-south,  of 
necessity, 

I  connected  the  coax  to  my  Autek 
SWR  analyzer  and  adjusted  the  lengths 
of  the  vertical  sections  to  get  the  lowest 
SWR  of  K4  to  1  at  21.15  MHz,  I  fired  up 
iny  ICOM  738  and  it  showed  an  SWR  of 
less  than  1 J  to  1  across  the  whole  band 
with  an  SWR  of  1  to  1  from  21 .1  to  21 .4 
MHz.  I  didn't  even  need  my  automatic 
tuner  to  load  up  this  antenna. 

I  always  lest  my  antennas  using  a 
reference  quarter-wave  ground  plane 
antenna.  First,  I  did  a  receive  test, 
switching  back  and  forth  between  the 
TOP  and  the  quarter-wave  ground  plane. 
The  South  American  stations  were  com- 
ing in  one  to  two  S-units  stronger  with 
the  TOP  antenna.  On  transmit,  with 
100  watts,  I  found  the  same  sort  of 
report  from  LU7,  ZP5,  XE2,  TI2,  WD0 
in  Colorado;  consistently  ono  to  two 
S-units  better. 

Not  being  satisfied  with  the  success 
of  the  15-meter  antenna,  I  wanted  to 
see  if  I  could  stretch  my  luck  and  little 
and  convert  the  15-meter  antenna  lo  a 
17-meter  antenna  by  simply  adding  a 
few  more  feet  of  wire  to  the  vertical 
wires.  Sure  enough,  adding  six  feel  to 
each  end  brought  the  SWR  down  to  1 .5 
to  1  at  18.09  MHz  and  tiiy  ICOM  got 
generous  and  gave  me  1  to  1  SWR 
across  the  17-meler  band.  I  don't  have 
a  ground  plane  on  17  to  do  a  direct 
comparison  by  I  had  no  problems 
working  into  PYl,  ZP5,  or  connecting 
with  Guadeloupe  on  first  call.  That 
evening,  I  capped  off  ihe  testing  of  the 
antenna  with  a  nice  QSO  with  Tony 
N5Z IT/MM,  who  was  maritime  mobile 
off  the  coast  of  Brazil,  It  was  solid  5-9 
signal  for  half  an  hour  and  one  of  those 
heart-warming  conversations  you  re- 
member for  a  k)ng  time.  He  had  just  re- 
ceived his  August  1996  73  and  had  just 
finished  reading  my  article  (see  page  16, 
73  Amateur  Radio  Toddy,  August  1 996) 
about  Vcc  beams  with  vertical  tails.  He 
was  pleased  to  meet  an  author  over  the 
ether  and  I  was  glad  to  meet  someone 
who  had  read  my  ariicle. 
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Frequency 
(MHz) 

a  (feet) 

b  (feet) 

c  (feet) 

d  (feet) 

Feedpoint 

Impedance 

(Ohms) 

28.2 

16.5 

2.65 

6.0 

0.825 

51  +  j4.9 

24.93        1 

18.77 

3.0 

6.75 

1.0 

50.6  -  j5.3 

21.1 

22.0 

3.65 

8.0 

1.15 

50.1  -  j6.0 

18.1           ' 

25.9 

4.15 

9.3 

1.3 

50.1  +J6.7 

14.2 

33.0 

5.23 

11.75 

1,65 

50.9  -  j4.5 

10.1 

46.0 

7.36 

17.0 

2.3 

50.2  -  j4.6 

7.2 

65.0 

10.4 

23.5 

3.25 

53.7  -  jO.5 

3.7 

126.5 

20.25 

45.5 

6.3 

56.0  -  j5.2 

Frequency 
(MHz) 

a 
(inches) 

b 

(inches) 

C           ' 

(inches) 

d 

(inches) 

Feedpoint 

Impedance 

(Ohms) 

52 

'       108 

17.4 

38.9 

5.5 

48.4  -  jO.9 

144 

38.5 

6.5 

13.0 

2.0 

51 .5  +  j8.7 

444 

12.5 

2.0 

4.25 

0.9 

49.8 -]2.9 

Tnhk  L  Compuier-umtdated  vahtes  for  ihe  TOP  am enna  designed  for  differeni  jrci^iwnvies. 
The  values  for  ihe  HF  bands  are  in  feet  and  ihosefor  the  VHF  antenna  are  in  inches.  The  pa- 
rameters a,  b,  c,  and  d  are  shown  in  Fig.  /.  Some  adjustmenrs  n'ere  made  to  these  volnes  in 
order  to  achieve  a  compromise  between  gain  and  SWR^  Spacing  d  can  be  varied  <rfter  the  an- 
tenna is  built  to  influence  ihe  impedance  at  ihe  feedpoint^  Also,  ih^  length  a  can  be  adjusted 
for  best  SWR  measurement. 


3.  Beezley,  B.  The  AO  Program  and 
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Neuer  sbv  die 

CoJ  Uuuii^d  Jroni  page  43 

simultaneously  in  many  dirferent  areas,  ail 
right  after  the  passing  of  a  comet.  They 
then  rapidly  spread  out,  often  much  faster 
than  they  should  have  if  they  were  just 
hf  ing  carried  by  people  trineling. 

Here's  somcLbing  in  think  aboiil. 
Twenty-tlve  years  ago  S,  P.  Shchurin,  with 
!wo  colleagues  at  the  Institiiie  of  Clinical 
and  tixperi mental  Medicine  in  Novosibirsk, 
Rus&ia,  placed  two  identical  tissue  cultures 
in  sealed  glass  jars.  They  introduced  a  le- 
thal virus  into  one  of  the  jars  which 
promptly  destroyed  the  tissue  colony.  The 
second  jar  remained  unharmed,  as  you 
would  expect. 

Then  they  repeated  the  experiment,  but 
with  a  qiianz  divider  between  the  two  cul* 
lures  instead  of  glass.  Not  only  did  the  in- 
fected colony  die.  boi  so  did  the  second 
colony*  even  though  there  was  no  way 
physically   for  the  virus  to  get  into  Ihe 


other  sealed  jar,  Somehow  the  virus  was 
able  to  go  via  U  V  light  trom  one  cnlnny  to 
ihc  other.  Think  about  the  implicalions, 

Ves^  of  course  they  repeated  the 
experiment,  and  they  found  thai  when  the 
first  colony  started  to  die  thai  the  UV 
radiation  from  it  increased  signincairtly. 

lt*s  easy  to  unUcrsUiiid  why  our  medical 
industry  has  chosen  to  ignore  this*  with  no 
folio W'Up  which  r%'e  ever  seen  reported. 
Check  it  out  in  Alternative  Science  by 
Milton.  This  book  will  have  to  be  added  to 
my  list  of  books  you're  crazy  if  you  don't 
read.  Its  full  of  stuff  our  scientific  belters 
would  prefer  to  ignore.  S15  plus  shipping 
from  Park  Street  Press,  Rochester  VT 
05767.  Fascinating  book, 

DX  News 

Fvc  got  some  permanent  scars  where  the 
DX  bug  bit  me — and  a  world  of  memories^ 
of  working  DX,  and  then  being  DX.  like 
operating  from  a  desert  island  fKC4AF 
and  KC4DX),  like  operating  from  a  King's 
palace  (JYlK  like  operating  from  the 
famed  American  Embassy  in  Tehran  and 
the  DMZ  in  Korea,  Bragging?  Of  course  I 
am.  But  more  to  goad  you  into  ha%'ing  fun. 
too,  than  in  fluffing  up  what's  left  of  my 
tattered  eeo. 

Anyway,  I  sec  that  The  DX  Bulletin  has 
merged  with  The  DX  Reporter  into  59(9^ 
DXRepon.  For  $36  a  year  (a  little  more 
outside  the  US)  you  can  keep  track  of  the 
DXpeditions   and   any   unusual   countries 


that  show  up.  Check  with  Box  73.  Spring 
Brook  NY  14140,  Wayne  sent  you. 

Yes,  it's  a  ball  to  work  DX,  and  Vm 
looking  forward  to  old  Sol  getting  acne  to 
perk  things  up  for  us.  But,  like  any  other 
enthusiasm,  please  keep  DXing  in  perspec- 
tive. Vs'hci}  conditions  are  good  it's  easy  to 
work  too  countries  in  a  weekend  (during  a 
contest,  natch).  200  took  me  a  couple 
months.  3()(>  look  me  a  year.  Somewhere 
around  340  1  slopped  counting.  Working 
DX  shouki  be  lun,  not  a  dominLHhig  factor 
in  one's  life. 

Almost  anyone  can  work  a  station  any- 
where itt  the  world  if  the  lime  and  bands 
arc  right,  so  all  a  big  DX  score  proves  is 
that  you*ve  spent  one  hell  of  a  lot  of  lime 
doing  something  of  almost  no  consequence 
or  redeeming  value.  And  vou  know  as  well 
as  I  thai  most  of  your  contacts  over  300 
countries  were  momentary  signal  repons. 
Piffle. 

I  have  a  secret  for  you.  Tve  visited  hams 
in  well  over  a  hundred  countries  and  with 
almost  no  exceptions  they  are  interested  in 
talking  with  people,  not  in  providing  them 
with  a  rare  QSll  card.  Hams  in  the  rarer 
countries  really  hate  what  DXCC  and  the 
Honor  Roll  has  done  to  them.  It  jusi  isn't 
any  fun  to  make  contacts  solely  to  fill  out 
and  send  QSL  cards. 

But  what  a  great  feeling  it  is  when 
you've  made  a  friend  in  some  country  and 
then  visit  him  in  person.  I  loved  it  when 
VK6Rf  pulled  out  my  QSl-  to  show  me. 
Ditto  5Z4KRR.  9Kl^iM,  YKtAA,  and  a 
bunch  of  others. 

Bum  Tubes 

You  remember  lubes,  riglu?  Well,  if  you 
can  find  replacements  for  bum  tubes  there 
are  tons  of  old  ham  rigs  which  are  as  good 
as  gold.  Pennies  on  the  dollar  at  flea  mar- 
kets. But,  alas,  getting  working  replace- 
ment tubes  is  not  easy.  You  have  to  go  to 
antiques  dealers  for  'em  now,  and  that's  no 
guarantee  that  what  you  get  \vill  work. 
Maybe  you'd  better  look  for  a  tube  tester 
at  the  next  flea  market  so  you  can  check 
out  the  tubes  you  buy.  I  have  a  vcr>^  frus- 
trated letter  from  a  reader  who  had  endless 
trouble  getting  good  tubes  from  an  an- 
tiques dealer  (not  one  of  our  advertisers. 
thank  heavens).  For  my  part.  t*m  having  a 
lot  of  trouble  finding  a  reliable  replace- 
ment qucnched-gap  for  my  narrow-band 
spark  rigp 

Death  Sentence  or  Wakeup  Call? 

As  Andy  used  to  say  to  Amos,  'Tzc 
regusied."  The  more  I  Icam  about  our 
overly  expensive  and  monumentally  inef- 
fective medical  industry,  the  more 
regusted  I  gel.  The  only  reason  you're  put- 
ting up  with  all  their  baloney  is  because 
you've  been  conned  into  trusting  doctors 
and  you  haven't  bothered  lo  do  your 
homework,  despiie  my  nagging. 

And  one  of  the  best  examples  is   the 

ContinuEd  on  page  48 
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cancer  industry.  With  iherc  being  around  a 
50-50  chance  thai  you're  going  la  have  lu 
deal  with  cancer  personally,  how  long  are 
you  going  lu  wait  bciorc  you  lake  the  time 
to  learn  ahoul  it? 

The  cancer  indttsiry*}  You  bet!  If  s  a  $40 
billion  industry  and  ihc  insiders  know  the 
whole  works  is  a  scam.  The  Tad  is  a  bunch 
of  doctors  already  know  what  causes  can- 
cer, and  I  mean  iOO*^r  of  all  cancers,  not 
just  one  or  two  flavors.  They  also  know 
how  any  cancer  can  be  cured — simply  and 
inexpensively — but  that  would  put  thou- 
sands of  diKlors  out  of  work  and  raise  holy 
hob  with  I  he  whole  medical  industry. 
Golly,  I  wish  !  were  exaggerating! 

And  the  same  thing  holds  for  AIDS,  the 
acquired  immuno-dcricicncy  syndrome. 
The  secret  for  curing  AIDS  lies  in  the 
name  of  the  ^disease"  itself.  And  ihis  also 
provides  a  powerful  clue  for  how  lo  ireat 
the  Big  C. 

Sure,  wc*ve  all  heard  about  the  immune 
system,  but  it's  been  kept  mystically  bur- 
led  under  layers  of  medical  jargon.  So  lei's 
lay  out  the  situation  simply.  We  have  a 
blood  system  which  takes  the  raw  materi- 
als for  our  body  which  have  been  pro- 
cessed by  the  lungs,  stomach,  liver  and  in- 
testines, and  distributes  them  to  the  cells 
so  they  can  live  and  divide  into  more  cells. 
The  lymph  system  fights  on  the  invaders, 
and  there  is  no  shortage  of  them.  It  also 
rushes  to  repair  damage  to  the  body.  Even 
under  the  best  of  circunistuiices  the  im- 
mune system  i^  kepi  bui^y  handling 
damage  repair  and  dealing  with  invaders- 

So  what  happens  when  we  overwhelm 
the  immune  system?  1 1  breaks  down  and  is 
unable  to  fig  lit  olT  iis  foes  as  well.  A  strong 
immune  system  quickly  delects  mutant 
cells.  In  Liny  re  Lilly  large  factory  there  are 
always  some  defect ivc  pmducis.  Mere 
we"re  dealing  with  around  75  trillion  cells, 
all  busy  replicating  each  other  from  every 
few  minutes  to  weeks.  The  immime  system 
is  a  quality  control  supervisor,  checking 
for  defective  products  and  destroying 
ihcm.  Maybe  one  cell  out  of  a  million  will 
make  a  mistake  during  replication.  A  muta- 
tion. And  if  this  is  allowed  to  grow  it  can 
gel  out  of  control  and  you  have  a  cancer. 
The  body  is  continually  generating  these 
small  potential  cancers  and  the  immune 
system  keeps  finding  and  destroying  them. 

This  is  the  source  for  all  cancers. 

The  immune  system  has  been  designed 
to  cope  wiih  the  level  of  damage  which  hu- 
man bodies  have  had  to  deal  with  over  the 
last  million  years  or  so— just  as  the  other 
bodily  systems  are  designed  to  work  with 
the  food,  water,  air,  etc..  which  human 
bodies  have  grown  used  to  using  for  fuel. 

Now  let's  go  to  1997  and  thi^  many  poi- 
sons which  we  inflict  on  our  bodies; 
poisons  with  w^hich  the  immune  system 
has  to  cope.  Between  immuni/.ation  shots, 
mercurv  from  dental  fillings,  chlorine  and 

^f^  C^ 

fluorides    in    the    water,    all    kinds    of 
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pollutants  in  the  air,  dioxin  in  the  water, 
antibiotics  and  hormones  in  our  meat,  pes- 
ticides on  our  fruits  and  vegetables,  hefty 
doses  of  nicotine,  alcohol,  poisons  from 
root  canals,  and  so  on,  our  immune  sys- 
tems are  up  against  a  barrage  of  enemies 
far  beyond  their  design  limits  for  coping. 

And  thai  doesn't  even  count  the  effects 
of  stress,  which  alone  can  incapacitate 
even  a  fairly  healthy  immune  system. 

So  when  the  immune  system  breaks 
down  and  cancers  gel  started  in  the  weaker 
parts  of  our  bodies,  what  do  doctors  do? 
Chemotherapy!  Right!  They  inject  a  new 
load  of  deadly  poisons.  And  they  radiate. 
It's  no  wonder  there  arc  so  few  survivors 
of  this  madness.  If  vou  look  at  the  siatis* 
tics  you^lI  see  ihai  our  trusted  medical  pro- 
fessionals have  not  added  one  day  to  the 
life  of  cancer  patients  in  the  last  30  years. 

So  what's  the  answer?  Good  iirief*  do 
you  e%'en  have  to  ask  ?  If  you  want  to  cure 
cancer  (or  AIDS,  for  that  matter)  you  want 
to  rebuild  your  immune  system.  This 
means  slopping  the  poison  input  and  mak- 
ing sure  youf  body  gets  the  raw  materials 
it  needs  to  repair  itself.  Clean  air,  distilled 
water.  LTV  rays  in  your  eyeballs,  the  90 
minerals*  enzymes  and  viiamins  your  body 
was  designed  to  use  (many  of  which  are 
long  gone  from  our  supermarket  food 
shelves),  and  as  little  stress  as  possible. 
Maybe  you  remember  Norman  Cousins 
and  his  miraculous  recovery  just  by  watch- 
ing comedies  and  reading  humor  books' 
Laugh  it  up.  Oh  yes,  and  exercise.  Shake 
your  cells. 

Now,  I  he  choice  we  all  have  is  to  either 
cootiime  to  beat  the  heck  out  of  our  immune 
system  and  wait  unid  the  wakeup  call  comes* 
forcing  us  to  either  contt^mplaie  death  or  a 
change  in  our  habits,  whichever  we  consider 
less  of  a  problem.  If  we  choose  life  we  have 
10  get  busy  making  sure  we  give  our  immune 
system  the  best  break  we  can  right  now. 
Hmm,  will  it  be  leukemia,  perhaps  aggra- 
vated by  EMFs?  Or  maybe  a  brain  tumor  (a 
shortage  of  vanadium)?  I've  lost  some  good 
friends  to  those.  Or  perhaps  it  will  just  be 
something  slo-o-w  and  painJul  like  arthritis. 

I  don't  know  about  you,  hut  I'm  not 
about  to  wait  for  the  Grim  Reaper  to  take 
away  my  mike  and  hand  me  my  Silent  Key. 
So  Tm  CLitiiig  mostly  raw  food,  drinking 
plenty  of  distilled  water,  getting  my  exer- 
cise every  day,  avoiding  sugar,  white  flour^ 
and  poisons  such  as  aspartame  (Nmra- 
Sweet),  adding  the  90  minerals  and  stuff 
which  are  missing  from  supermarket  foods 
to  my  diet,  and  hyper\Tn!ilating  every 
lime  1  think  of  it  (our  air  has  less  oxygen  in 
it  than  it  used  to).  I  also  laugh  a  lot.  Hey, 
have  you  read  the  Dilberi  book  yet?  And 
check  om  the  humor  section  of  my  $5  (and 
worth  S5,0Q0^  book  list. 

Not  only  am  I  convinced  that  just  about 
anyone  can  regain  robust  health,  even  if 
near  death  from  cancer  or  AIDS,  but  prob- 
ably from  almost  anything  else,  if  they 
give  their  immune  system  a  break. 
But,  hey,  it^s  your  body  and  our  culture  en- 
courages  a  wide    variety  of  destructive 


behavior.  Like  Big  Macs  and  fries,  or  beer 
and  Fritos.  Or  (sob)  Haagen  Das/  coffee  ice 
cream.  When  your  wakeup  call  comes,  start 
reading  the  health  oriented  books  on  my 
recommended  list  and  outlive  your  doctOL 

I  wonder  if  you  know  that  despite  bil- 
lions of  dollars  having  been  spent  on  can- 
cer research  that  no  cancer  incurable  25 
years  ago  is  curable  today.  There  has  been 
some  progress  with  some  rare  types  of 
cancer,  but  for  over  95%  of  all  cancer  pa- 
tients all  that  research  hasn't  influenced 
their  survival  one  bit.  Chemotherapy?  No 
matter  how  many  drugs  or  how  high  the 
dosage,  it  doesn't  really  work  (Rcf:  Whai 
Dociors  Don't  Teil  You.  July  1996). 

Money  Is  The  Root 

A  letter  from  a  reader  read,  **I  think 
money  is  the  dow^nfall  of  our  civilization/' 
That's  empty-headed  blather 

Money  was  a  great  invention.  It's  a  way 
lo  be  rewarded  for  your  skills,  knowledge, 
and  labors.  Before  money  people  traded 
goods  or  food  with  each  other  Trading 
gave  people  access  to  the  fruits  of  other 
people's  skills,  knowledge  and  labors.  And 
money  just  makes  trading  simpler* 

Some  things  are  more  difficult  than  oth- 
ers to  make.  These  days  an  IC  factory  costs 
billions,  all  lo  provide  us  with  very  inex- 
pensive Intel  Inside^  equipment  for  work 
and  play.  These  billions  come  from  the 
pooled  money  of  hundreds  of  thousands  uf 
people — pooling  their  labors,  so  to  speak, 
to  provide  even  better  tools  for  us. 

Money  is  the  root  all  right,  but  not  of 
cviL  From  the  money  root  we  can  grow 
better  skills*  more  knowledge  and  more 
productive  labor.  So  let's  not  disparage 
money  any  more  than  we  should  disparage 
amateur  radio  bccauiic  we  have  that 
cesspool  stinking  up  14313. 

NOYB 

In  the  it's  none  of  your  busincs.s  depart- 
menl,  a  reader  alerted  me  that  Lexis-Nexis 
has  a  P-Trax  data  base  available  lo  the 
public  which  will  provide  your  name,  cur- 
rent address,  your  previous  address,  your 
social  security  number,  your  mother's 
maiden  name,  vour  binhdaie,  and  other 
personal  information.  That's  a  great  source 
of  information  for  credit  card  fraud,  etc. 

If  you*d  like  to  request  that  your  name 
be  deleted  from  this  data  base  vou  can  call 
88S-965-3947  toll  free.  Wait  out  the  mes- 
sage about  applying  in  writing  and  stay  on 
the  line  for  a  representative.  Or  fax  800- 
470-4365.  Or  write  Lexis-Nexis,  Box  933, 
Davton  OH  45401. 

I'm  getting  too  old  to  appreciate  the 
benefits  of  a  big  brother  snitching  on  me. 
How  about  you? 

Slar  Trek  Nonsense 

When  we  final Iv  manage  to  invent  a 
Space  drive  which  will  get  us  to  the  stars 
without  taking  years  for  the  trip,  !  hope 


we'll  also  have  developed  enough  smarts 
not  lo  zoom  imo  some  other  solar  sysiem, 
look  for  a  bright  blue  planet,  land  and  ask 
whatever  life  forms  we  find  to  be  taken  to 
their  leaders.  That's  the  swash-buckling 
way  of  fiction. 

Reality  tells  us  that  any  civilizauon  we 
approach  is  either  going  to  be  way,  way 
ahead  of  us  or  way  behind.  And  1  don't 
mean  a  hundred  years,  or  even  a  thousand. 
The  difference  is  almost  inevitably  going 
to  be  millions  to  even  billions  of  years, 
and  thai*s  beyond  our  imagination.  Even 
the  oldest  records  we  Earlhlings  have  only 
go  back  a  few  thousand  years,  so  we  have 
very  little  data  lo  go  on  as  to  what  humans 
were  doing  10,000  and  100,000  years  ago, 
much  less  a  million. 

When  we  take  an  objective  look  at  our 
progress  in  the  last  hundred  years  as  com- 
pared to  the  last  thousand,  we  can  see  the 
acceleration  of  learning.  Do  we  think  this  ts 
going  to  slow  down  or  stop  in  the  future? 

No,  when  it  comes  to  our  dealing  with  a 
new  civilization  the  prudent  approach  will 
be  to  hang  around  behind  an  outlying 
planet  and  check  things  out  ver-r-ry  cau- 
tiously. If  the  place  looks  primitive  we'd 
then  move  in,  perhaps  behind  a  moon,  and 
send  down  a  landing  party  to  take  a  closer 
look.  At  night  and  in  a  remote  area. 

If  they're  millions  of  years  ahead  of  us 
they'll  have  known  all  about  our  approach 
early  on  and  they'll  have  already  contacted 
us.  If  they're  millions  of  years  behind  us 
we  might  want  to  set  up  a  small  base  on 
their  planet  and  go  about  helping  whatever 
life  forms  we  find  develop  into  something 
along  the  line  of  humans,  using  a  bit  of  ge- 
netic engineering.  We'd  probably  keep  a 
small  outpost  there  to  gtiide  their  develop- 
ment and  keep  them  subtly  under  control. 
If  we  find  the  planet  overrun  with  huge 
beasts  which  could  be  dangeraus  to  human- 
type  life  development,  we  might  want  to  get 
rid  of  them.  You  know,  like  dinosaurs. 

Now,  have  1  fallen  off  my  rocker  again, 
or  does  that  scenario  make  sense?  If 
you've  been  doing  much  reading,  you 
know  that  just  such  a  scenario  is  not  incon- 
sistent with  Earth's  archeological  and  pa- 
leontological  record.  If  you  haven't  been 
reading,  what  have  you  been  doing?  That 
12  years  of  compulsory  school  and  maybe 
four  years  of  funher  optional  time- wasting 
in  college  were  only  the  priming  of  your 
inlelleclual  pump.  When  we  get  out  of 
school  we  are  not  educated,  we  only  have 
the  tools  with  which  to  educate  ourselves. 
Alas,  most  people  promptly  throw  these 
tools  away  and  settle  down  to  a  life  of  the 
three  Bs:  bars,  ballgames,  and  bowling. 
Most  of  the  people  who*ve  worked  for  me 
down  through  the  years  have  vigorously 
resisted  any  actual  education  once  they  fi- 
nally got  out  of  school.  They  had  somehow 
been  totally  convinced  that  our  schools  had 
provided  the  only  education  they  would  ever 
need  and  no  amount  of  reasoning  could 
change  this  deeply  inculcated  belief 

Unless  quite  a  bunch  of  pretty  sharp  sci- 
entists are  also  off  their  rockers,  the  ETs 


have  been  here  for  a  long,  long  time.  It 
doesn't  make  any  sense  that  they  haven't. 

The  Fat  Life 

After  having  spent  about  40  of  my  years 
as  a  fat  person,  from  about  the  ages  of  10 
lo  50,  1  (pardon  the  expression)  got  fed  up 
with  being  fat.  Sure,  [*d  dieted  and  fasted 
all  through  those  40  fat  years,  always 
bouncing  (oops)  back  to  cl  bloaio  shape 
(250-260).  When  1  was  50  I  spent  about 
nine  months  on  a  1500  calorie  a  day  regi- 
men and  dropped  85  pounds.  That's  about 
two  pounds  a  week.  I  didn't  want  to  lake 
off  the  weight  any  faster  because  1  was 
concerned  that  this  might  put  an  undue 
strain  on  my  heart. 

No,  it  wasn't  easy.  There  were  endless 
enticements  to  splurge,  but  I  managed  to 
stick  at  it  and  the  fai  melted  away.  Even 
better,  I'd  changed  my  eating  habits 
enough  so  that  once  the  flab  was  gone  it 
stayed  oft  It  does  mean  taking  home 
larger  barf  bags  from  restaurant  meals. 
Okay,  so  I  get  three  or  four  meals  from  one 
restaurant  dinner  this  way,  plus  plenty  of 
exercise  for  my  microwave. 

Maybe  you*ve  noticed  that  there  are 
very  few  fat  old  people.  Most  fatties  die  in 
their  50s  and  60s,  forcing  the  thinnies  to 
live  into  their  80s  and  90s  in  order  to  bring 
the  average  life  span  to  75.  WelK  that  helps 
stave  off  the  collapse  of  the  social  security 
facade.  It  also  keeps  down  the  queues  at 
golf  courses.  Say,  how  old  arc  youl 

Hamfests 

There  are  probably  several  factors 
which  arc  gradu Lilly  eroding  hamfest  atten- 
dance, and  that's  bad  news  for  the  health 
of  the  hobby.  If  amateur  radio  is  going  to 
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anCUE  167  ON  ftEADEH  SEflVlCE  CARD 


HamCall'^'  CD-ROIVl 

U.S.  a  Intdrnational  -  Over  1.362,000  tistings 


Tha  N«w  October  1ft96  edition 
Is  now  ■vaftabta!  Oy«r  140.000 
iHw^iipdatAd  intamaUonal  Uttingt. 

Thfi  HamCall  CD-ROM  allows  you  to 
look  up  over  1.362,000  call^igns  from 
aPl  over  the  wortd.  Ihe  same  CD  wofid  in 
DOS.  Wiftdow*  3,3c.  Windows  95.  arid  MatSr^toali. 

On  a  PC  tunning  Windows  or  DOS.  yoy  can  took  up 
tumtt  by  can.  r^rf%.  address,  dty,  state.  ZfP.  call  ^gn 
s%jthjc,  aod  county.  PC's  can  afso  view  photographs, 
EDIT  recofidg,  and  ralculat^  BEAM  BEADtMG  and 
DISTANCE.  Macs  can  mireiva  by  call,  ^st  name,  and 
ZtP,  and  now  view  pholos. 
-SuppoHed  l>y  many  B&3  ?yslems  and  logging 

pro^rarns. 

-Oi^lays  laiitu^teAongiixidfi  kf  most  ootfi4ne«  based  on 
dty  or  ICHW  ior  9reatBr  acGtjracy. 
-Calculates  beam  headkng  and  distarice  from  youf 

home  QTH  ayiorraEically- 
*Piinl5  standard  l-up  labels  for  QSL  cards. 

Alto  on  HamCaH  are  over  130.DO0  cros^  references 
from  oU  to  new  cais,  over  S.DOO  phoio^raphs,  over 
16,000  e-mafl  addresses,  and  mucli.  mui^  mqni.  We 
will  publish  your  PHOTO  or  QSL  card  for  free,  just  send 
it  along  with  a  signed  permissKjn  slip  allowing  us  to  use 
it  in  our  prodycts.  Price  remains  $50.00  pius  S5.D0 
sNpping  U,3.  and  $6,00  international  shippinf}. 

*SpecificktkiiQi  subycd  lo  (duogt  wilbotil  cKMioe. 


5UCKMASTHI 

6156  Jelfefsor  Heghwav 
hiinvrr^l  VA  2JTT7 

540:89fl'5777  ■  900:282- 562fl  *  540  8949141  [FAX; 

E- mil  1 1  infocuibucH  com 
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POWEB 
POCKET 


12V/2,0  Amp  Hours  of  itependat>[e 
power  id  a  convenient  soft  cas& 
Simply  insert  ttie  Cigarette  adapter 
plug  normally  used  in  your  cars 
lighter  to  Instead  plug  into  the 
POWER  POCKET,  The  POWER 

POCKET  provides  rtours  of  extended  talk  time,  up  to  6  times 

longer  tlian  standard  t}atterv  packs! 

•  Emergencfes  -  Special  Events  -  Search  &  Rescue  -  Hiking  - 
Cycling  -  Hamfests  -  Field  Day  -  Etc, 

Compact  slim  design  ttiat  is  light  weight, 
only  30  02S .  witt^  a  t)ett  loop  aiKt  shoulder 
strap  included, 

11 OV  Wall  Charger  included.  Charge  rate: 
6-8  hours  from  complete  discliarge 

Sealed  lead  acid  case,  can  be  recharged  to 
1 00"/e  wtttiout  memory  efJect  of  NiCads. 


Wimotit 
pomsr,  your 
HTisusef^s! 

caught  wifh- 
outaPOWBR 
FOCm  when 
you  need  it 
ma&t 


POCUT 


nis  POmR  POCKET  is  avaffaiffe  mm  most 

maJQf  Amatei/f  Rtn^io  Drnfers.  or  cof^tdCt 

NCG  COMPANY 

13r5  N  Grove  Streel 
AnaltetmCA  92805 

{800}  962-26  ft 
(714)B3Q-454t 
fax  (7U)  630-7024 
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Ncuf  Products 


Number  50  on  your  FeedtACk  card 


TD-4  Selective  Calling 
Module 

Hanuronics,  Inc.  recently  an- 
nounced ils  new  TD-4  Selcciive 
Calling  Mudule,  an  economy 
touch-tone  decoder  with  one 
latching  output.  Now  it's  unnec- 
essary to  listen  to  ail  the  activity 
on  a  channel  just  so  someone  can 
call  you  once  in  a  while.  It's  easy 
to  modiry  the  latch  input  Lircuits 
on  the  TD-4  to  perform  a  LiTZ 
(long  tone  zero)  function  for 
emergency  use,  and  it  can  be  set 
10  mm  on/otTan  autopatch  or  any 
other  device  requiring  a  simple 
ground  lo  activate. 

The  :^3/4  inch  PC  board  ts 
ideal  lor  custom  installations, 
and  it  operates  on  12  VDC.  The 
TD^  is  only  S49  in  kit  form  or 
$79  wired  and  tested.  For  more 
details,  write  ti>  Hamironics, 
inc.,  65-F  Moul  Rd,,  Hilton  NY 
14468-9535  or  call  (716)  392- 
9430.  Ask  for  a  catalog  and  tell 
them  where  you  got  the  phone 
number. 


The  "Porta-Strip" 
from  RF  Connectors 

Here's  the  cable-stripping 
tool  every  technician*?  been 
warning — it\s  perfect  for  pro- 
fessional installers,  broadcast 
and  video  studios,  small 
manufacturers  and  LAN  install- 
ers. The  R FA  4015  is  small. 
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AfUennas  and  Tran.sttus.sion 
Litjes,  by  respected  author  John 
A.  Kuecken,  is  the  newest  re- 
lease from  MFJ  Publishing,  j 
Amateur  operators,  technicians, 
engineers  and  students  will  find 
thi,s  htKik  an  invaluable  resource. 
It's  a  handy  reference  guide  with 
lots  ofdiagmms  and  graphics,  and 
direci,  clear  infoimadon  on  the 
th^ry  of  antennas  and  transmis- 
sion lines. 

The  37  easy-io-understand 
chapters  deal  with  subjects  like 
point  array  sources,  standing 
waves,  impedance  matching,  Q, 
resonant  circuits,  and  other  se- 
lected topics,  such  as  radio- 
range  protection.  All  this  and 
lots  more  for  only  $19.95.  For 
more  information  or  the  name  of 
your  nearest  dealer,  contact  MFJ 
Enterprises,  ^uri  Industrial  Park 
Road,  Mississippi  State  MS 
39762;  phone  (601)  323-5869  or 
FAX  (601)  323  655  L  E-mail 
llltp://infjenterpriscs.com;  or  or* 
der  toll-free  by  calling  (800)  647- 
1800, 


lighfwfight,  fast  and  easy  to 

use.  It's  the  ideal  cost-effective 

alternative  to  expensive  bench 
strippers. 

The  "Porta-Strip^  offers 
quick  changes  with  inter* 
changeable  cutter  heads  to  fit 
all  sixes  of  coaxial  cable.  And 
it  comes  in  a  slick,  rugged  car- 
rying case  with  an  AC/DC 
hattcry  charger  standard. 

See  your  RF  Connectors  dis- 
Irihtiton  or  for  additional  informa- 
tion call  (800)  233-1728;  E-mail: 
10206L2261  @compu^r\^exom. 
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Audio  Transformers 
Catalog 

SESCOM,  widely  known  as  a 
manufacturer  of  project  enclo- 
sures, is  proud  to  announce  its 
1997  Miseries  Audio  Transform- 
ers catalog  for  professional  users. 
The  catalog  describes  59  differ- 
ent transformers  lur  high  quality 
audio  applications,  w  tth  technical, 
electrical  and  mechanical  infor- 
mation. Get  your  free  copy  of  this 
catalog  by  phone  (800)  634-3457 
(US  or  (:anada)  or  (702)  565- 
3400.  FAX  (800)  55N2749  from 
the  US  Lind Canada  (Mexico,  dial 
95  first);  I SOO- 1 2-^4^>  I  Iroin  Aus- 
tralia, 0800-96-7106  from  the 
UK;  or  E-mail  sescomCa'anv-net 
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SPS  Series  Switch-Mode  Power  Supplies 


Starting  as  low  as  SIJ95,  the 
SPS  Series  of  sw  itch-mode  powder 
supplies  from  AMREL/American 
Reliance  Inc.  is  a  no-compromise 
solution  for  your  budget. 

Innovative  design  and  versatile 
feamres  include:  Programmahle 
protectiun  modes  (voltage,  cur- 
rent, temperature),  fast  down  pro- 
gramming rate  {Ims),  low  noise 
output  (3mVrm.s  and  30mVpp), 
and  more. 


The  SPS  series  exceeds  indiis- 
try  standards  and  offers  a  wide 
range  of  features  for  ATE.  eiigi- 

neering,  manufacturing*  and  sci- 
entific applications,  along  wiiii  a 

three-year  warranty  and  toll -free 
technical  support.  For  more  infor- 
mation, contact  AMREL/Ameri- 
can Reliance  hic,  1 1801  Goldring 
Road,  Arcadia  CA  9 1 006.  Phone 
(800)  654-9838  or  (818)  358- 
3838.  E-mail:  amrcKe^ amrel.com. 


Eyeball  Spyball 

Coo!,  huh?  The  '^Smarl  Value" 
Color  BC-865C  from  GBC 
ColorSeniry^'^i  is  infinitely  adjust- 
able,  indoors  or  out.  You  can 
angle  the  camera  plus  or  minus 


W  in  any  direction;  look  side- 
ways  or  down  from  walls  or  from 
ceilings.  The  weathcrprtjof  hous- 
ing means  you  don't  have  to 
vs  orr\'  about  exteriiir  installations. 

The  BC-865C  has  more  than 
325  lines  of  rcsolutitm  and  a  sen- 
sitivity of  only  .4  lu\.  Its  built-in 
electronic  shutter  and  dynamic 
through-the-lens  automatic  white 
balance  allow  for  true  color  ren- 
dition under  all  lighting  condi- 
tions. It  comes  with  a  6mm  lens 
(others  are  optional)  and  a  12 
VDC  power  module— get  a  high 
performance  color  ball  camera  for 
the  price  of  black  and  white! 

See  your  dealer  or  contact 
CCTV  Corp..  280  Huyler  Street, 
South  Hackensack  IVJ  07606. 
Phone  (800)  221-2240  or  (201) 
489-9595;  FAX  (201 )  489-01 11, 
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A  Full-Time  Space  Shuttle 
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It's  a  shame  thai  things  like  making  a 
living  orfamil}  iiKiiters  should  inter- 
fere with  our  hobbj' — but  a  gocxi 
ham  is  a  well-rounded  ham,  and  being 
surrounded  by  ham  radio  twenty-four 
houis  a  day  is  not  only  impossible,  it's 
unhealthy.  Still,  there  are  things  happen- 
ing! i>n  the  bands  that  would  be  nice  to 
investigate,  even  when  we  must  be 
involved  in  other  pursuits, 

Soniethtng  I  like  to  do  in  my  shack  is 
listen  in  on  twn-meler  conversations 
from  space.  The  spaee  shuttle  missions 
usuallv  caiTv  at  leasl  i>ne  licensed  radio 
amateur,  as  does  the  Russian  Mir  Space 
Slalion.  Listening  to  and  trying  to  con- 
laci  the  Asiro-  and  Cosmonauts  is  excit- 
ing, but  they  have  limiled  operating  time 
up  there,  and  our  schedules  here  on  ihe 
ground  limit  us- 

One  way  to  keep  in  touch,  even  when 
you're  not  at  your  station,  is  to  build  a 
simple  automatic  monitoring  station  that 
will  record  the  space  side  of  the  two- 
meter  QSOs  on  audio  lape.  Then  you  can 
review  the  tapes  in  the  quiet  of  the  ham 
shack,  or  even  in  a  irafllc  jam  on  the  way 
lo  work.  Putting  together  such  a  monilor- 
tng  station  can  l3e  easy  and  inexpensive. 

You  need  a  receiver  capable  of  cover- 
ing the  frequency  of  interest,  a  carrier- 
ope  rated     relay,     an     audio     cassette 


Fig.  1\  Block  djagram . 


recorder,  and  a  simple  antenna.  If  you 
are  really  interested  in  tracking  the  space 
signals  froDi  horizon  to  horizon,  a  home- 
built  or  store-hnught  low  notse  pream- 
plifier can  be  added,  but  iTs  not 
necessary  for  basic  operation. 

The  heart  of  the  system  shown  in  Fig. 
I  is  the  Carrier  Operated  Relay.  This  is  a 
simple  device,  and  basic  circuits  have 
been  described  in  many  publications. 
Most  applications  of  the  COR  have  con- 
centrated on  its  use  in  VHF  and  UHF 
FM  repeaters,  where  the  relay  is  used  to 
turn  on  the  repeater  transmitter  when  the 
repealer  receiver  hears  a  signal.  In  our 
application,  we  will  use  the  COR  to  turn 
on  a  tape  recorder,  w  hich  is  listening  for 
a  signal  from  our  receiver  or  scanner.  A 
home-built  ground  plane  or  tumsiile  an- 
tenna, cut  for  the  two-meter  band,  is 
connected  to  the  antenna  input  of  a 
VHF/UHF  scanning  receiver.  The  re- 
ceiver 1  used  is  a  Uniden  Bearcat 
BC560XLT  (S69  from  a  mail-order 
Gnu).  TTie  selectivity  is  excellent  tbr  ihe 
price,  as  is  its  sensitivity — two  things  to 
look  for  in  a  scanner.  There  are  a  couple 
of  modifications  that  must  be  made  to 
die  seamier  in  order  to  drive  the  COR 
and  the  tape  recorder,  but  most  scanners 
are  similar  in  construction,  and  a  liiiie 
probing  with  a  voltmeter  and/or  scope 
should  let  you  know  where  the  mods 
must  go.  Basically,  they  consist  of  locat- 
ing two  points  wiUiin  the  receiver  and 
attaching  two  wires  to  bring  these  points 
GUI  q{  the  receiver  and  to  the  COR  and 
tape  recorder  The  points  of  interest 
are  the  receiver  discriminator  output 
or  squelch  switch  circuitry,  and  the  au- 
dio output  before  the  volume  control, 
Tlie  discriminator  of  an  E^M  receiver  is 
the  part  of  the  circuitry  which  demodu- 
lates or  recovers  the  audio  from  the  RF 
signal.  When  there  is  a  signal  present,  a 


positive-going  voltage  is  usually  gener- 
ated in  addition  to  the  audio  sitrnal.  This 
voltage  is  used  to  open  the  squelch  cir- 
cuit of  the  re4:eiver,  allowing  the  audio 
signal  to  be  amplified  and  directed  to  the 
speaker.  Only  when  an  RF  signal  of  suf- 
ficient strength  is  present  will  the 
squelch  open  and  allow  the  audio  path  to 
function.  The  other  factor  that  inlluences 
the  opening  of  the  squelch  is  the  setting 
of  the  squelch  control  itself. 

This  control  sets  the  threshold  at 
v^hich  the  squelch  switch  will  open,  al- 
lowing the  audio  path  to  the  speaker  to 
be  completed.  The  ughtcr  the  squelch 
control  is  set,  the  more  RF  signal  is 
needed  to  open  the  audio  path„  We  can 
use  this  information  to  find  the  location 
of  one  of  the  wires  we  need  to  attach  to 
make  our  system  work,  and  we  don't 
even  need  a  schematic  of  the  receiver  to 
do  it!  We  will  use  the  flticlualing  voltage 
that  makes  the  squelch  work  to  also 
make  our  COR  work.  The  same  voltage 
thai  makes  the  audio  path  ot  the  scanner 
open  u  ill  also  be  used  to  make  our  car- 
rier operated  relay  close,  starting  our 
inpG  recording. 

The  only  other  addition  necessary  for 
a  working  ^>  stem  is  to  supply  audio 
from  ihe  scanner  to  the  audio  input  of 
the  audio  cassette  tape  recorder.  Be  care- 
ful to  supply  the  recorder  with  audio  that 
is  always  there,  rather  than  being  depen- 
dent upon  the  setting  vf  the  scanning 
receiver's  volume  control.  Again,  we 
win  use  a  voltmeter  to  determine  this 
point,  before  the  volume  control,  a  point 
where  the  internal  audio  level  of  the  re- 
ceiver is  always  constant.  Once  these 
two  circuits  are  extended  to  the  outside 
of  the  receiver,  it  is  a  simple  task  to 
make  our  system  w  ork. 

The  carrier  operated  relay  turns  on  our 

lape  recorder,  to  record  the  audio  from 
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our  scannei;  once  a  signal  is  present  at 
the  discriminator.  Our  device  will  take 
the  positive-going  voltage  at  the  dis- 
criminator or  squelch  switch,  a  voltage 
only  present  when  there  is  a  signal 
present  at  the  discriminaton  and  convert 
that  voltage  to  a  contact  closure  for  start- 
ins  our  audio  recorder.  When  there  is  a 
signal  present,  the  recorder  runs,  and 
v^hen  there  is  no  signal  the  recorder 
stops.  Also  present  in  die  COR  circuit  is 
a  built-in  delay  that  keeps  the  recorder 
running  for  a  second  or  two  after  the  sig- 
nal disappears,  so  that  on  fading  signals 
the  recorded  signal  will  not  be  choppy 
becaiise  of  the  recorder's  starting  and 
stopping  rapidly,  In  repeater  use,  this  cir- 
cuit is  usually  included  so  that  the  re- 
peater stays  on  between  transmissions  of 
two  or  more  stalions,  so  as  not  to  over- 
work  the  mechanics  of  the  repeater,  and 
again  to  avoid  the  choppy  audio  that 
would  resuU  from  tiie  repealer  being 
turned  on  and  off  rapidly,  if  the  input 
signal  should  be  weak  or  fading. 

Putting  it  together 

Construction  of  the  COR  (Fig*  2)  is 
straightforward^it  can  be  built  on  a 
small  piece  of  copperelad  perfboard. 
Layout  is  not  critical,  and  neither  are  the 
pans.  I  chose  2N390fi  and  2N3501  tran- 
sistors since  1  had  plenty  of  them  on 
hand,  but  any  switching  transistors  of 
the  right  polariiy  will  do.  Just  make  sure 
that  the  transistor  chosen  as  the  relay 
driver  is  hefty  enough  to  dissipate  the 
power  required  to  run  ihe  relay  continu- 
ously, since  it  will  be  turned  on  for  long 
periods  of  time.  The  COR  requires  +12 
VDC,  which  can  be  derived  from  the 
power  supply  that  runs  the  scanner,  or  as 
I  did  it,  from  a  separate  small  three- 
prong  12- volt  regulator  (7812)  supply. 

If  you  choose  to  run  ihe  COR  from  the 
scanner  supply,  make  sure  that  the  sup- 
ply can  handle  the  extra  load  without 
overheating. 

Rl  sets  the  input  sensitivity  to  the 
COR.  Its  setting  is  usually  not  critical, 
but  is  included  to  allow  for  the  varia- 
tions of  positive  voltages  available 
from  a  wide  range  of  scanners.  Ql,  a 
2N3906  transistor,  amplifies  the  positive 
voltage  from  the  scanner  discriminator 
or  squelch  switch  and  delivers  it  to  Q2,  a 
2N3501  iransislon  This  stage  is  used  to 
form  a  delay  circuit  that  holds  the 
relay   on,   after   the    input    signal    has 
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disappeared,  for  a  lime  determined  by 
R2.  This  delay  time  can  be  set  from  al- 
most zero  delay  to  several  seconds.  The 
signal  is  then  delivered  to  Q3,  a  second 
2N3501  device  (the  relay  driver),  which 
supplies  the  voltage  and  current  neces- 
sary to  close  the  relay.  Kl,  the  relay,  can 
be  any  small  1 2  VDC  unit. 

Mods 

A  voltmeter  is  a  necessity  for  the  two 
modifications  to  the  scanner  (an  oscillo- 
scope is  helpful,  too).  Most  inexpensive 
scanners  can  be  easily  disassembled. 
Once  that  is  accomplished,  carefully  dis- 
connect the  speaker  wire  plug,  or  better 
yet,  position  the  scanner  with  the  bottom 
of  the  PC  board  up,  and  the  speaker  plug 
still  attached.  This  will  allow  you  to 
monitor  the  squelch  action  while  prob- 
ing for  the  two  mod  points  with  your 
voltmeter.  Find  the  volume  potentiom- 
eten  Turn  the  volume  up  to  about  half- 
way, and  open  the  squelch.  Be  sure  that 
you  are  monitoring  an  empty  channel,  so 
you  can  hear  nothing  but  noise  with  the 
squelch  open.  Set  the  voltmeter  to  the 
AC  mode,  lowest  scale  available.  If  you 
have  a  scope  use  it  instead  of  the  voltme- 
ter to  monitor  the  receiver  audio  noise. 
Probe  each  side  of  the  volume  control, 
while  turning  the  volume  control  up  and 
down.  On  one  side  of  the  volume  control 
you  should  see  the  metered  AC  voltage 
go  up  and  down  as  you  move  the  volume 
control.  On  the  other  side  of  the  volume 
control  you  should  see  the  voltage  re- 
main constant  as  you  turn  the  volume 


control  up  and  down.  This  is  where  you 
should  pick  off  the  audio  tor  feeding  the 
input  to  the  tape  recorder.  Make  sure  that 
when  you  run  a  wire  out  the  rear  of  the 
scanner  (to  a  jack  or  whatever)  that  you 
also  run  out  a  companion  ground  return. 
Mini-coax  or  shielded  mike  cable  works 
well  for  this  application. 

To  find  the  squelch  switch,  locate  the 
squelch  control  on  the  front  panel.  Pay 
careful  attention  to  how  it's  wired  to  the 
PC  board.  If  you  trace  one  side  of  this 
control  you  will  probably  see  that  it  goes 
to  either  an  integrated  circuit  or  tt)  a 
switching  transistor.  This  control  sets  the 
tlireshold  that  determines  how  much  sig- 
nal it  takes  lo  open  the  squelch  circuit. 

Set  the  voltmeter  to  DC  Volts,  lowest 
scale,  and  carefully  probe  Liround  the  in- 
tegrated circuit  and  switching  transistor 
while  alternately  squelching  and 
unsquelching  the  radio.  On  sooie  pin  of 
the  IC  or  around  the  associated  transis- 
tors you  will  tind  a  point  where  the  DC 
voltage  is  HI  when  the  radio  is 
unsquclched,  and  goes  LO  when  the  ra- 
dio is  squelched.  We  are  looking  for  a 
point  that  is  less  than  seven-tenths  of  a 
volt  when  the  unit  h  squelched  and  more 
than  seven-tenths  of  a  volt  when  it  is 
unsquetched.  The  typical  swrag  is  from 
iieai^  zero  volts  squelched  to  around  a  volt 
and  a  half  when  unsquelched.  This  is  the 
point  that  should  be  pinned  out  to  the  rear 
of  the  radio  to  deliver  the  control  voltage 
to  the  input  of  the  COR.  Again,  make  sure 
that  an  accompanying  ground  return  is 
also  delivered  to  the  COR.  Mini-coax  or 
mike  cable  works  well 
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Fig.  2.  COR. 


Making  it  work 

Now  hoi>k  k  all  up  and  lesl  it.  Before 
connecting  ihe  scanner  to  the  COR, 
check  for  short  circuits  with  an  ohnune- 
ler  across  the  supply  voltage  input  and 
Ihe  signal  input  of  ihe  COR.  If  all  looks 
good,  then  apply  power.  Noihmg  should 
happen,  including  smoke.  Now^  the  scan- 
ner can  be  mated  to  the  COR.  Turn  both 
units  off  and  connect  the  squelch  swiEch 
mod  output  to  the  signal  input  of  the 
COR.  Turn  it  ail  on  again.  If  ji  still  looks 
good,  wilh  minimum  smoke  (hopefully, 
no  smoke),  unsquclch  the  radio.  The 
"ACTIVE"  LED  on  the  COR  should 
light,  and  you  should  hear  the  COR  relay 
click.  These  ane  good  signs! 

If  nothing  happens,  iry  adjusting  Rl 
on  the  COR  until  something  does  hap- 
pen. Leave  the  radio  unsquelched 
while  adjusting  this  control  until  the 
COR  lights  and  you  hear  the  relay 
click.  Now  alternately  squelch  and 
unsquclch  the  scanner  while  observing 
how  long  the  LED  stays  lit  after  you 
have  squelched  the  unit.  Adjust  R2  for 
a  delay  of  at  least  a  second  and  a  half 
to  two  seconds.  Adjustments  lo  the 
COR  are  now  complete. 

Next,  connect  the  cassette  recorder 
to  the  COR  and  to  the  scanner.  The 
oiiiput  of  the  COR,  which  is  the  relay 
contact  closure,  should  be  connected 
10  the  ^^RLMOTE^^  connector  of  the  re- 
corder. This  will  star[  your  recorder 
when  the  scanner  hears  a  signal.  Make 
sure  that  the  recorder  control  buttons 
have  been  put  into  the  'RECORD" 
mode*  Connect  the  audio  mod  exten- 
sion from  the  scanner  to  the  input  of 
the  recorder  There  is  usually  a 
^^LINE"  or  *^AUX"  input,  on  even  the 
cheapest  of  portable  cassette  record- 
ers. This  is  where  the  audio  should  be 
fed.  If  there  is  only  an  external  **MIC" 
inputs  it  may  be  necessary  lo  make  an 
audio  pad  to  attenuate  the  audio  level 

Designs  lor  pads  are  available  in  ham 
publications,  and  consist  of  three  or  four 
quarter- wall  resistors  set  between  the 
audio  source  and  its  destination.  Tune 
the  scanner  to  an  active  repealer  channel 
and  verify  that  when  the  channel  is  busy, 
the  COR  *ACTWE"  LED  lights,  the 
tape  machine  cassette  moves  and  that 
audio  is  being  recorded  (the  switch  on 
ihe  front  of  the  COR  allows  you  to  put 
the  cassette  recorder  into  a  manual  mode 
so  thai  you  may  rewind  and  play  the  tape 


without  having  to  pull  the  connection 
out  of  the  'REMOTE"  port  each  time 
you  want  to  manipulate  the  deck). 

What  about  antennas? 

A  simple  ground  plane  antenna  up  about 
40  feet  does  an  acceptable  job.  Keep  in 
mind  that  the  spaeecratl  will  be  coming  at 
you  from  many  diflferent  angles,  so  a  di- 
rectional antenna  such  as  a  yagi  will  have 
to  be  constantly  adjusted.  If  you  would 
like  to  play  witli  a  better  antenna  ihan  a 
ground  pkme.  consider  some  of  the  turn- 
stile designs  or  modified  weather  fax  an- 
tennas described  in  r^rent  ham 
publications. 

Where  are  the  Astronauts? 

The  SAREX  (Shuttle  Amateur  Radio 
Experiment)  site  of  NASAs  home  page 
on  tlie  World  Wide  Web  (http:// 
spacelink.msfe.nasa.gov)  will  give  you 
news  about  current  NASA  programs,  ac- 
tivities,  and  even  entire  publications.  It's 
an  excellent  way  to  find  out  about  up- 
link/downlink changes  on  a  particular 


Neoer  shy  01  e 
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even  survive  we  need  to  bring  it  together 
anJ  gel  it  growing  again — and  hamfesis 
can  be  a  powerful  clement  in  this  mix. 

Sure,  I  have  a  bunch  of  ideas  on  how 
hamfests  can  be  made  more  fun,  but  t)nly 
yoii  know  the  bottom  line  answer  to  how 
hamfesl  commiuees  can  start  rebuilding 
attendance.  When  is  the  last  lime  you  went 
to  a  hamfest?  Why  haven't  you  been  to  one 
reconily^  What  would  ii  lake  to  get  yoo  to 
drive  a  hundred  miles  to  a  hamfesi?  Maybe 
even  200  miles? 

What  kind  of  activities  might  miAc  you 
think  seriouj^iy  about  Uikhtg  a  weekend  off 
lor  hamfcsting?  Are  there  any  ham  speak- 
ers you'd  drive  a  hundred  miles  to  hear? 
How  about  an  ARRL  forum?  No,  1  thoyght 
not.  1  went  to  one  once  and  still  haven't 
fully  recovered.  Have  you  got  a  special 
ham  interest  which  might  get  you  off  dead 
center  for  a  weekend:  packet,  satellites, 
emergencies,  DXing,  computers,  certifi- 
ciiie  hunting,  the  ham  aspects  of  the 
Internet? 

Give  this  some  thought.  Hey,  you  might 
even  bring  it  up  on  the  air  and  bounce 
ideas  around  thai  way.  Then  gel  your  word 
processor  busy  and  send  me  a  disk  and 
hard  copy.  Slop  making  me  do  all  ihe 
thinking.  Lend  a  hand. 

You  might  consider  what  hamfests  could 
do  to  attract  the  no-coders,  which  now 
make  up  over  50%  of  all  hams,  and  rcpre- 
scni  the  only  area  of  growth  in  the  hobby. 


[  mission.  Short  of  that,  listen  in  on 
145.55  MHz,  the  worldwide  f^  down- 
link frequency,  as  well  as  the  worldwide 
FM  packet  frequency. 

Information  on  Mh\  including  predic- 
tions of  when  it  will  cross  over  specific 
worldwide  cities,  can  be  had  on  the 
Internet  from  the  DL5KR  SatTrack  Pre- 
diction with  modifications  for  WWW 
use  by  KE4AR.  Just  type  in  a  key  word 
on  your  favorite  Web  browser. 

Other  stuff 

This  system  was  built  for  monitoring 
manned  spac^Taft.  but  might  be  used  fcH- 
other  unmanned  nx)niloring,  such  as  listening 
in  on  hamsats  ur  nK3nitoring  your  local  two- 
meter  net.  The  only  limiting  factor  on  the  sys- 
tem is  that  you  can  only  get  45  minutes  uf 
recoiTling  time  |Ter  side  of  a  cassette  tape  (per- 
haps you  would  like  to  add  another  timer  with 
a  loud  buTzer  to  alert  yiRi  whrai  if  s  linx"  to 
nip  the  cassette !). 

Ed.  noie:  Any  modifications  you  make  to 
a  manufacmrer  i  product  may  invalidate 
the  warranty,  so  be  sure  cfyour  intentions^ 
before  you  start  yourprojeci. 


The  rest  of  us  are  growing  older  and  more 
crotchety,  with  the  smokers  and  faities  get- 
ting their  Silcni  Key  awards  from  the 
ARRL,  along  with  ihai  final  listing  in  QST. 

And  how  about  using  hamfests  as  a  way 
to  get  youngsters  interested  in  the  hobby? 
That  might  help  bring  us  badly  needed 
young  blood,  and  thus  interest  a  bunch  of 
kids  in  getting  involved  with  high-tech 
careers — SDmcihing  our  country  needs 
desperately. 

I  was  1 5  when  I  went  to  my  first  hamfest 
and  1  still  remember  h\  Wow,  I  can  still  see 
that  Hallicral'ters  Skyndcr  Dix^rsity  re- 
ceiver and  1  remember  meeting  McElroy, 
who  was  sitting  thert:  casually  copying 
code  at  aboul  60  wpm  while  keeping  up  a 
conversation  wilh  passing  hams.  And  one 
of  the  hams  I  went  with  (W2ECL)  won  the 
code  copying  contest. 

What's  the  most  fun  hamfesi  you've 
ever  attended?  And  why?  Maybe  we  can 
revive  the  excttement  that  used  to  gel  us  to 
go  to  hamfests. 

One  suggeslion  Fve  made  to  hamfest  or- 
ganizers (and  in  my  editorials)  is  to  offer 
manufacturers  a  forum  where  they  would 
be  able  to  explain  what  they've  built  into 
their  newest  piece  of  equtpmeni.  60  years 
ago  the  t'eaiures  of  a  new  receiver  could  be 
explained  in  a  few  minutes.  Now,  with  our 
equipment  beyond  description  in  complex- 
ity. Id  need  a  half  hour  and  a  projector 
jusi  to  begin  lo  explain  what  a  new 
iraujiceiver  can  do. 

Continued  on  page  55 
73  Amateur  Radio  Today  •  March  1997    53 


Specirl  euents 


Number  54  on  your  Feedback  card 


Listings  are  free  of  charge  as  space  permits.  Please  send 
us  your  Speoiat  Event  two  montlis  in  advance  of  tiie  issue 
you  want  it  to  appear  in.  For  example,  if  you  want  it  to 
appear  in  the  July  issue,  you  should  send  it  in  before  the  first 
of  April.  Provide  a  clear,  concise  summary  of  the  essential 
details  about  your  Special  Event. 


MAR1 

COMER,  GA  The  N.E.  GA"Bubba" 
Net  Hamfest  will  be  he[d  9  AM-3  PM 
at  Madison  County  Fairgrounds,  1/2 
nni,  south  of  Comer,  on  GA  Hwy,  22, 
Adm.  $5;  camping  w/all  hookups  $6. 
VE  Exams.  Contact  James  Daniel 
AE4HS,  152  Windfati  Dr.,  Wlntervifte 
GA  30683.  Tel.  (706)  742-2777. 

MAR  6 

HAZARD,  KY  The  Kentucky 
Mountains  ARC  wNI  sponsor  an 
Amateur  Radio  Hamfest  at  Hazard 
H.S.  Cafeteria,  Hwy.  15  South  and 
Bulldog  Rd.  Time:  8  AM-2  PM.  Adm. 
$2.  Tabies  $3.  ARRL  Forum.  VE 
Exams  by  WCARS;  reg.  10  AM, 
testing  10:30  AM.  Requires  2  IDs, 
license  and  copy,  CSCEs,  etc.  For  info 
contact  John  Farfer  K4AVX,  (606) 
436-5354;  or  Sid  Adams  W!4M,  (606) 
439-3589.  Talk^n  on  146,07/.67. 

MARS 

INDIAMAPOUSJN  Indiana  Hamfest 
and  Computer  Show.  See 
advertisement  in  Jan.  73,  page  43  or 
Feb.  73,  page  43. 

MAR  13*^27 

FT.  WORTH,  TX  The  Lockheed  ARC 
and  the  Kilocycle  Club  of  Fort  Worth 
will  sponsor  VE  Exams  for  ^11  classes 
at  the  Lockheed  Rec.  Area  Facility^ 
2400  Bryant  Irvin  Rd.  at  7  PM  both 
nights.  For  details,  call  Ted  Richard 
AB5QU  at (817)  293-6745.  G.R.D.L. 
testing  done  by  appointment  only, 

MARIS 

LINDA,  CA  The  Yuba  Sutter  ARC  will 
sponsor  a  Swapmeet  at  the  American 
Legion  Post,  6477  Feather  River  Blvd. 
Hours  are  8  AM-1  PIVI.  Tailgate  and 
commercial  ham  dealers  welcome. 
An  all-youHsan-eat  breakfast  will  be 
served  B  AM-10  PM.  Talk-in  on 
146.085  (+)  WD6AXM  Rptr,  Contact 
Ron  W6KJ,  (916)  674-8533;  or  Clara 
KC6JPP,  (916)  742  2674. 

MAR  15-16 

MIDLAND,  TX  The  Midland  ARC  will 
hold  their  annual  81.  Patrick's  Day 
Hamfest  9AM-5  PM  on  Sat..  Mar. 


15th,  and  8  AM-2:30  PM  Sun.  Mar. 
16th,  at  the  Midland  County  Exhibit 
BIdg.  Inside  Flea  Market,  Dealers, 
Tailgating,  T-hunts  and  more.  Pre- 
reg.  Is  S7,  $8  at  the  door  Tattles  are 
$1 2  ea.  for  the  first  four  and  $1 7  for 
each  additional  tabie.  VE  Exams  at 
1  PM  on  Sat.  Contact  the  Midland 
ARC,  P.O.  Box  4401.  Midland  TX 
79704;  or  contact  Larry  Nix  N5TQU 
by  E-mail  at:  oilman@lx.net.  A 
registration  form  can  be  downloaded 
from  t}ttp://www:!x.nQt/edge/mid 
swap.titm. 

TULSA,  OK  The  1997  ARRL 
Oklahoma  State  Convention  wifl  be 
located  in  the  Maxwell  Convention 
Center,  Downtown  Tulsa,  Exhibit  Hall 
B  {near  the  comer  of  West  Seventh 
St.  and  South  Houston  Ave.)  Flea 
Market  spaces  $6  in  advance,  $8  at 
the  door.  Limited  to  four.  Banquet  $20. 
Dealer  booths  $45  each  sq.  ft.  VE 
Exams  1:30  PM  Sat.,  and  9:30  AM 
Sun.  Covered  parking  and  RV 
hookups  available.  Talk-in  on  1 45.27(- 
)  and  443.750.  Set  up  Fri.,  Mar.  14th 
1  PM-10  PM.  Call  the  Hamfest  Hot- 
line^ (918)  622-2277 voice  mail/fax  (24 
hr.).  E-mail  n)egnffin@ionetnel  The 
Web  site  is  www.greencouritfy.cow/ 
hamfest. 


15&22 


CLAYTON,  MO  Theannuai  Si.  Louis 
County  SKYWARN  Severe  Weather 
Observation  Training  Seminars  wili  be 
held  on  these  Saturdays:  Mar,  15th, 
Mar.  22nd,  Apr.  5th,  and  Apr.  12th.  For 
locations,  cafi  the  Severe  Weather 
Info  Line,  (314)  889-2857.  AIJ  are 
welcome  including  those  from  outside 
the  area.  No  advance  reg.  required. 
Free  parking.  Certification  provided 
free  of  charge,  for  R.AX.E.S.  and 
SKYWARN.  Level  1  Training  will  be 
presented  in  the  morning,  with 
classes  resuming  in  the  afternoon  for 
the  SKYWARM  Level  2  Program. 

MARIS 

MAUMEE,  OH  The  Toledo  Mobile 
Radio  Assn.  will  hofd  the  42nd 
Annual  Hamfest/Computer  Fair  8 
AM~3  PM  at  the  Lucas  County  Rec, 
Center,  2901  Key  St.  For  details 
send  SASE  to  TMHA,  P.O.  Box 273, 


Toledo  OH  43697-0273,  or  Paul 
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Han&lik  N8XDB,  P.O.  Box  273, 
Toledo  OH  43697-0273;  (419)  243- 
3836. 

STERLING,  IL  The  Steding-Rock 
Fails  ARS  371h  annual  Hamfest  will 
be  held  at  Sterling  H.S.  Field  House, 
1608  4th  Ave.  There  will  be  an 
indoor  Flea  Market,  radio, 
electronic,  computer  and  hobby 
items.  Free  parkmg,  including  areas 
to  accommodate  se[f-contained 
campers  and  self  contained  mobile 
homes.  Dummy  load  available  to 
test  equipment.  Tickets  S3  advance, 
$4  at  the  door.  Tables  $5  without 
elec,  $6  with.  In  groups  of  tables, 
the  first  table  is  $6,  each  additional 
will  be  $5,  Bnng  your  own  cord.  Set 
up  Sat.  6  PM-9  PM.  and  Sun. 
starting  at  6  AM.  Doors  open  to  the 
pubfic  at  7:30  AM  Sun.  VE  Exams, 
walk-ins  only.  Bring  current  license, 
plus  copy  and  photo  ID.  For  advance 
tickets  and  tables,  write  to  Sterling- 
Rock  Falls  ARS,  P.O.  Box  521, 
Sterling  !L  61081-0521;  or  call  Lloyd 
Sherman  KB9APW  AC  (815)  336- 
2434.  E-maiUsherman^QBBeKlcom. 
Make  checks  payable  to  Sterling- 
Rock  Falls  ARS.  Talknn  on  146,25/ 
.85  W9MEP  Rptr.  Advance  tickets  due 
to  be  received  by  Mar,  1st.  Please 
send  SASE. 

MAR  22 

WEST  ORAtJGE,  N  J  A  Hamfest  will 
be  sponsored  by  the  Roseland  Radio 
Club,  9  AM-2  PM  at  West  Orange 
H.S.,  600  Pleasant  Valley  Way.  Adm. 
$5  at  the  door.  XYUChildren  under 
1 2,  free  (with  regular  adm.).  Resen/ed 
tables  $12  for  first,  $9  ea.  additional. 
$15  for  first  $10  ea.  additional  table 
at  the  door.  Reservation  deadline  is 
Mar.  15th,  after  that,  first  come,  first 
served.  Set  up  at  7:30  AM  for  sellers 
only.  Special  vendor  parking  lot.  Talk- 
in  on  147.415/146.415  and  146.520 
simplex.  For  more  details  call  Jim 
Howe  N2TDt,  or  Uz  Howe  N2WGH 
at  (201)  402-6066. 

MAR  23 

TRENTON,  NJ  The  Delaware  Valley 
Radb  Assn.  will  host  a  Specel  Event 
at  Tall  Cedars  of  Lebanon  Picnic 
Grove  on  Sawmill  Rd.,  starling  at  8 
AM.  Setup  at  6:30  AM.  Tailgating, 
covered  spaces,  ARRL  Div.  OfficiaL 
Adm.  $5,  non-ham  spouses  and 
children  free.  8  ft.  tailgating  space 
§10,  includes  one  adm.  Limited  8  ft, 
covered  spaces  $15,  includes  table 
and  one  adm.  Limited  electricity 
available.  Advance  reg.  available. 
Talk-in  on  146.670{-).  For  more  info, 
write  to  Hamcomp  V7,  P.O.  Box  7024, 
West  Trerjton  NJ  08628,  Tel.  (609) 
882-2240. 


MAR  29 

MICHIGAN  CITY,  IN  The  annual 
Michigan  City  Hamfest  and  Computer 
Flea  Market  will  be  held  at  Michigan 
City  H.S.,  8466  W.  Pahs  Rd.  8  AM-2 
PM  CST.  Early  set  up  provided  for 
vendors.  Adm.  is  $4.  children  under 
12  are  free  with  a  paid  adult.  Table 
reservations  and  general  info 
available  from  Ron  Stahovlak  N9TPC, 
5802  N  400  iV,  La  Porte  IN  46350. 
Tel.  (219)325-9089 

APR  5 

LONGMONT,  CO  The  Longmont 
ARC  will  sponsor  their  annual 
Hamfest/Swapfest  at  the  Boulder 
County  Fairgrounds,  corner  of  Hover 
and  Nelson  Rds..  8  AM-4  PM.  Adm. 
$4,  tables  $8.  Table  reservations 
taken  at  (303)  817-5526,  or  write  to 
LARC,  P.O.  Box  86,  Longmont  CO 
80502-0086.  Talk-In  on  147  27.  VE 
Exams,  free  parking.  Contact  Jim 
Deeming,  (303)  651-7764;  or  E-mail 
sAjwdeemlng^  compuBen/ecom. 

APR  5  &  6 

T1M0NIUM,MD  The  BaltimoreARC, 
Inc.  will  host  their  26th  Greater 
Baltimore  Hamboree  and 
Computerfest,  and  the  ARRL 
Maryland  State  Convention,  at  the 
Timonium  Fair  Grounds  There  will  be 
a  giant  amateur  radio,  computer  and 
electronic  Flea  Market,  Show  and 
Sale.  Vendors,  reserve  early.  ARRL 
Convention  Program  and  Banquet, 
Huge  outdoor  Tailgate  area,  Indoor 
Tailgate  area.  VE  Exams,  Show  hours 
are  Sat,  8  AM-5  PM;  Sun,  8  AM-4 
PM.  Adm.  is  $5  each  day.  Weekend 
adm.  ticket  is  just  S8  by  advance  sale. 
The  show  will  be  held  in  any  weather. 
Dial  (410)  HAM-FEST^or  voice  or 
FAX-back  info  anytime!  Outside  the 
State  of  Maryland,  dial  1-800-426- 
3378.  Please  make  check  payable  to 
GBHSiC  and  mail  it  to  them  at  P.O. 
Box  95,  Timonium  MD  21094-0095, 

SPECIAL  EVENT  STATIONS 

MAR  9-10 


MILWAUKEE,  Wl  The  1997 
Wisconsin  QSO  Party  wrfl  be  held  by 
West  Aflis  RAC,  1800Z  Mar.  9th- 
0100Z  Mar  10th.  Modes  CW  and 
Phone.  Request  rules  by  writing  to 
West  Allls  Radio  Amateur  Club,  WIQP 
Information,  P.O.  Box  1072. 
Mfiwaukoe  Wl  53201.  Please 
remember  to  send  an  SASE. 

MAR  1 5 

1\/IAC0N,  GA  The  Macon  ARC  will 
operate  W4BKM  1500  UTC-2300 


UTC  in  conjiinction  with  the  15th 
annual  Cherry  Blossom  FestivaL 
Phone  7^35, 1 4240  and  21 .335;  CW 
7.135,  14.035  and  21.135.  For  a 
certificate  send  QSL  and  a  9x12 
SASEto  Macon  ARQ  RO.  Box  4862, 
Macon  GA  31208. 

APR  5-6 

PISCATAWAY,  WJ  The  Piscataway 
ARC  will  operate  their  annual  Special 
Event  commemorating  the  Voice  of 
America  Relay  station,  WBOU,  which 
operated  during  WWII  in  the  Bound 
Brook  section  of  Piscataway.  The  club 
station  will  operate  underlhe  cJub  call 
K2V0A,  and  members  of  PARC  will 
operate  under  their  own  caElsigns 
signing  A/OA.  Operation  will  be  OOOOZ 
Apr.  5th-24002  Apr.  6th.  Suggested 
Ireqs.  are:  CW-Novice  portions  of  80, 
40,  15  and  10  meter  bands;  RTTY- 
RTTY  portions  of  the  40  and  20  meter 
bands;  Phone-the  lower  third  of  the 
General  portion  of  the  bands  on  75, 
40, 20, 15,  and  the  Movice  portion  of 
the  10  meter  band.  For  a  certificate, 
send  a  #10  or  for  unfolded,  a  9x12, 
SASE  and  2  units  of  first  class 
postage,  with  your  QSL,  lo  RARC. 
Attn:  VGA,  P.O.  Box  1233, 
Piscataway  NJ  08854, 

Neuer  sftv  die 

Coniimied  from  page  53 

I  can  sec  why  the  manufac- 
turers arerf  t  bothering  [o  ex- 
hibit at  many  hamfests — 
there's  no  way  to  really  cover  a 
product's  features  and  benefits 
in  the  usual  minute  or  two  a 
ham  stops  by  a  booth.  Fve  at- 
tended a  couple  of  in-depth 
product  demonstrations  and  ril 
tell  you.  by  the  time  iheyTe 
through  I'm  pawhig  the  ground 
to  buy  the  rig.  Hey,  1  want  to  be 
sold.  One  of  the  most  exciting 
things  in  our  hobby  is  buying 
or  building  something  new  and 
putting  it  on  the  air. 

Think.  Write, 

Speed 

Are  you  doddering  along 
with  a  14.4  modem  on  the 
Internet  while  the  rest  of  the 
world  is  running  28. S  and  even 
33.6?  Okay  Busier,  then  how 
are  you  doing  on  packet?  Blaz- 
ing along  at  33.6  yet?  D-u-u-h? 
Sure,  on  the  HF  bands,  where 
you  have  to  deal  with  multipaih 
and  fading,  speeding  up  pre- 
sents some  interesting  chal- 
lenges. But  up  on  Vlir  and 
UHF?  Give  me  a  break! 

An  JSDN  line  provides  56K, 


Number  5S  on  your  Feedback  card 


Brrter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
hamfesl  to  try  and  dump  it,  but  you  know  you'll  gel  a  far  more  realistic  price  if  you 
have  it  out  where  100,000  active  ham  potential  buyers  can  see  it  tfian  the  few 
hundred  local  hams  who  come  hy  a  flea  marl<et  table.  Check  your  atttc,  garage, 
cellar  and  closet  shelves  and  get  cash  tor  your  hann  and  computer  gear  t>efore  it's 
too  old  to  sell.  Ydu  l<now  youTe  not  going  to  use  it  again,  so  why  leave  it  for  your 
widow  to  throw  out?  That  stuff  isn't  gelling  any  younger! 

The  73  Flea  Market,  Barter  'n'  Buy,  costs  you  peanuts  {almost}— comes  to  35  cents 
a  word  for  individual  (noncommercial)  ads  and  $1.00  a  word  for  commercfal  ads. 
Don't  p!an  on  telling  a  long  story.  Use  abbreviations,  cram  It  in.  But  be  honest. 
There  are  plenty  of  tiams  who  love  to  fix  things,  so  if  11  doesn't  work,  say  so. 
Make  your  list,  counl  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  ex  pi  ration.  If  you're  placing  a  com- 
mercial ad,  include  an  additional  phone  number,  separate  from  your  ad. 
This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it 
low.  If  you  do nl  get  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  off,  check  everything  out.  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  sum  it  still  works  right  and  maybe  you  can 
help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that  rig  you're  not  using 
now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/ 
parts  to  send  to  those  Interested? 


The  deadline  for  the  May  1997  classified  ad  section  is  March  12th,  1997. 


TOWER  100"  guyed  2'  triangular.  10' 

sections,  M1L/AB-1D5C,  ExHD  Galva- 
nizing. Dismantled,  ready  to  go.  In- 
cludes 1/4"  guy  wire,  screw  anchors. 
Excellent  condition.  Details  Phone/ 
FAX,  Jim  W9GLR,  Polk  City  PL  (941) 
984-1317.  BNB16D0 

LARGE  ASSORTMEtJT  of  used  test 
equipment.  Most  instruments  are 
priced  at  10%  of  original  cost  or  less. 
Request  list.  Jim  Stevensort,  3401 
Sunny  Slope  Road,  Bridgewater  NJ 
08807;  (908)  722^61 57,  FAX  (908)  722- 
G391.  eNB2084 


and  some  new  fiber  lines  are 
offering  1,544K.  The  question 
is,  liow  far  are  we  amateurs  go- 
ing lo  lag  behind  commercial 
technology?  Ikck,  I'm  old 
enough  to  remember  when 
hams  led  technology  instead  of 
trailing  it  by  an  ever-widening 
gap.  But  I  also  am  old  enough 
to  remember  the  nasty  fight  to 
replace  spark  with  CW,  and 
stabilized  rigs  on  2m-  Now 
we're  seeing  the  fight  to  retain 
5  wpm  CW  in  the  face  of 
1,544,000  bps  communications 
systems. 

Vd  sure  like  to  see  some  ar- 
ticles on  faster  packet  systems^ 
both  for  VHF  and  HF. 

The  challenges  for  faster 
packet  on  IIF  call  for  some 
creativity.  Diversity  systems? 
Spread  spectrum?  Multi-fre- 
quency transmitters?  Wha!*ll  it 
take?  Some  of  our  very  weak 
signal  CW  techniques  might 
help  here.  Bill  Ashby  K2TKN, 
where  are  you  when  we  need 
you?  And  what  a  shame  that 
Sam  Harris  WIFZJ  smoked  so 
much. 

if  we're  not  going  to  lose  the 


RF  TRANSISTORS  TUBES  2SC2879, 
2SC1971,  2SC1972,  IVIRF247, 
MRF455,  MB8719,  2SC1307, 
2SC2029,  MRF454,  2SC3133, 
4CX250B,  12DQ6,  6KG6A,  Etc. 
WEST  GATE,  1-800-213-4563. 

BNBeOOO 

il'S  BACK!  The  retum  of  the  HW-8 
Handbook!  Second  printing.  Modifica- 
tions for  the  Heath  QRP  rigs.  First  class 

mail  $11,  DX  add  $4  for  air  mail  ship- 
ping. Mike  Bryce  WB3VGE,  222S 

Mayflower  MW,  Massillon  OH  44647. 

BNB404 

HRED  OF  IRONING?  PCB  service.  No 
$  setup,  free  scanning  available.  FIRST 
PROTO,  4201  University  Drive,  #102, 
Durham  NC  27707;  {919)  403-8243, 

BNB5005 


race  to  the  Inlernet  we've  got 
to  gel  packet  up  to  speed. 

Half  Our  Populati&n 

What  country  with  half  our 
population  has  over  three  limes 
as  maTiy  licensed  hams?  Yep, 
it's  the  same  country  that's 
been  whupping  our  ass  in  elec- 
tronics ever  since  they  took  the 
lead  in  licensed  hams.  The  lat- 
est issue  of  the  JARL  magazine 
runs  452  pages  and  it's  packed 
with  construction  projects. 

But  most  awe-inspiring  for 
me  are  the  hundreds  of  pictures 
(in  color)  of  ham  groups  they 
publish  every  month.  When  1 
look  more  closely  1  can  see  that 
most  of  these  hams  are  young- 
sters. 1  his  is  the  way  amateur 
radio  was  when  I  got  involved 
in  the  1930s.  In  those  days,  as  I 
recall,  the  average  ham  age 
was  28.  No  wonder  %0%  of  us 
Contirmed  on  page  69 


DSS  BIBLE.  New  Booi<  includes:  Soft- 
ware, Schematios,  Chip  Programmer 
Plans,  Reviews  S  More!  $49.95  VISA/ 
MC.  DSS  SECRETS  -  AH  Patents 
$69,95,  Both  $99,95.  VISA/MC 
TELEC0DE1-  (520)  726-2833.  http:// 
www,hacKerscataiag-Gom.  BNB1024 
HEATH  COMPANY  is  selling  photo- 
copies of  most  Heath  kit  manuals.  Only 
authorized  source  for  copyrigint  manu- 
als. Phone:  (616)  925-  5899,  8-4  ET. 

BNB964 

SUPERFAST  MORSE  CODE 
SUPEREASY.  Subliminal  cassette, 
$12.  LEARN  MORSE  CODE  IN  1 
HOUR.  Amazing  supereasy  technique, 
$12.  Both  $20,  Money  back  guarantee. 
Free  catalog:  SASE,  Bahr-T5,  150 
Greenfield,  BloomingdaJe  IL  60108. 

BNB1025 

MAHLON  LOOMIS,  INVENTOR  OF 
RADIO;  by  Thomas  Appleby.  (Copy- 
right 1967).  Second  printing  available 
from  JOHAN  K.V.  SVANHOLM  N3RF, 
SVANHOLM  RESEARCH  LABORA- 
TORIES, P.O.  Box81,  Washington  DC 
20044.  Please  send  $25.00  danatbr 
with  $5-00  for  S&H.  BN8420 

BREAK  THE  CODE  BARRIER:  Psy^ 
chologist  &  Extra  Class  operator  has 
developed  arr  amazing  hypnosis  tape 
that  allows  you  to  master  any  code 
speed  easily  and  quickly.  To  order  send 
$14,95  +  $3  00  S&H  lo  Dr.  Hat 
Goodman,  PO.  Box  184,  Eastport  ME 
04631 .  For  more  Info  send  SASE. 

BNB2031 

25+  MASTER  TEST  CHIP  FILES. 

Jerrold,  Scientific -Atlanta,  Tocom,  Pio- 
neer, Zenith.  Software  &  Book,  $79.95 
TELECOOE  (520)  726-2833.  http:// 
www.hackerscatalog,com.  BNB1 D24A 

ASTRON  power  supply,  brand-new  w/ 
warranty,  RS20M  $99,  RS35M  S145, 
RS50M  $209.  Call  for  other  models. 
(818)236-0118.  BNB411 

CELLULAR  HACKERS  PACKAGE: 

(3)  Hacker  Bibles,  (2)  Videos  &  Pro- 
gramming Software.  $199.00  VISA/ 
MC,  TELECODE  (520)  726-2833.  http:/ 
/www.  haokersc  ata  tog .  c  o  m .  BN  B 1 0  24B 

PRINTED  CIRCUIT  BOARDS  forama- 

teur  radio  and  hobby  projects,  hhh:// 
www.cl.ais.net/tarcir  or  SASE  FAR 
CIRCUITS  18N640  Field  Ct.,  Dundee 
IL  6011 8,  (847)  836-9148,    BNB5013 

Battery  Analyzer  with  PC  interface. 
DOS  or  Windows  Software  $279, 
LalWantia  Products,  1136Aldersbrook 
Road,  London,  ON,  N6G  2X8.  (519) 
472-5566,  Fax;  {519)  472-1702. 

BNB910 

Ham f est,  Trenton  NJ,  March  23, 1 997. 
TCL  picnic  grove.  Setup  6:30  AM,  open 
8:00  am.  Admission  $5.00,  taitgating 
$10,00,  covered  space  and  table 
$15.00.  Tatknn  146.67  {-).  Hamcomp 
'97,  DVRA,  P,0.  Box  7024,  West  Tren- 
ton NJ,  08628.  (609)  882-2240.  http:// 
www.voioenet.conn/-aceiog.  B1\IB909 
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n^C  pipe 


F^*  1*  B&sic  ground  plane  an- 
iennafor  iwo  meiers.  **/'*  =  (4) 
19"  rodiah  soldered  ai  approxi- 
mately 45^  angle. 


[  thought  that  I  would  give 
some  aitention  to  simple  aniennas 
that  can  be  consirucicd  for  our 
VHF/UHF  bands.  In  a  future 
column  1  will  go  into  several 
other  commonly- used  antennas 
and  pass  on  some  construction 
techniques  that  I  have  used— 
but  let*s  start  out  with  the  most 
basic,  simple~to-construcl  an- 
tenna, ril  describe  several  meth- 
ods of  constniction  and  then  move 
on  lo  the  antenna  testing  vehicle, 
the  S WR  bridge  that  is  used  to  ad- 
just these  antennas  for  optimum 
performance. 

Fkst  let's  get  into  some  very 
basic  structures  and  cover  the 
simplest  of  all  antennas  for  VHF 
operation — the  ground  plane  an- 
tenna. This  antenna  has  been  the 
main  performer  for  many  stations, 
including  SWL  listeners  in  the 
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VHFfi:equency  ninges.  The  prime 
reason  for  the  ground  plane 
antenna's  popularity  is  that  it  can 
be  constnicted  out  of  common 
hardware  store  materials,  at  a  very 
low  cost.  The  basic  ground  plane 
antenna  is  not  a  gain  antenna.  Ifs 
a  basic  zero  gain  device. 

There  are  several  construction 
variations  of  the  ground  plane 
antenna.  Let's  start  with  the  ba- 
sic modeL  This  can  be  built  from 
a  UHF  female  coax  connector  and 
five  pieces  of  #12  electrical  wire 
with  or  without  the  insulation. 
Fabricating  the  antenna  is  very 
simple.  Cut  the  #12  wire  to  a  19- 
inch  length  for  the  main  element 
and  191/2  inches  for  each  of  the 
four  radial  elements. 

Each  of  the  four  radiais  is  in- 
serted into  one  of  the  four  bolt 
holes  in  the  UHF  coax  connector 
by  bending  them  through  and 
over  the  boll  hole.  Each  elemenl 
is  then  soldered  to  make  a  firm 
connection  to  the  ground  portion 
of  the  connector.  With  the  coax 
connector  upside  down  (center 
connection  pointing  up),  bend  the 
four  elements  downward  to  a  45- 
degree  angle  (appro?cimately). 
Then  solder  the  fifth  element  (19- 
inch)  to  the  top  center  connection 
of  the  coax  connector  to  complete 
the  antenna. 

Keep  It  simple 

Mounting  the  antenna  is  made 
simple  by  using  a  three-foot  sec- 
lion  of  PVC  pipe.  The  pipe,  with 
the  coax  running  through  its  cen- 
ter, is  used  to  support  the  bottom 
section  of  the  UHF  connector. 
Two  muffler  clamps  can  be  used 
to  attach  the  PVC  pipe  lo  an  an- 
tenna mast.  The  weight  of  the 
coax  naturally  holds  the  ground 
plane  antenna  in  place.  You  can 
suengthen  the  #12  wire  used  as 
the  vertical  element  by  cutting  a 
small  round  insulator  and  drilling 
a  hole  to  fit  the  #12  wire. 

Ream  out  a  small  clearance  on 
one  side  of  this  insulator  material 
to  fit  over  the  center  connector  pin 
of  ihe  female  UHF  connector. 
Secure  in  place  with  a  silicon 
RTV.  This  short  section  will  help 
10  relieve  strain  on  the  solder  con- 
nection of  the  vertical  element. 
See  Fig.  1  for  details  on  the  basic 
ground  plane  element— the 
picture  tells  the  whole  story. 


UHFrcTufe 
nax  ojcuMXtDr 


IT  long  medial 
FVC  ptfv       ^^ 


Fig.  2,  Simplest  two^meter  grouml 

plane  sleeve  design. 

OK,  now 

You've  got  your  antenna;  you 
want  to  find  out  how  well  it 
matches  to  the  frequency  range  at 
which  you  expected  it  to  function. 
With  the  ground  plane  antenna  it 
is  almost  assured  that  it  will  func- 
tion well  at  146  MHz.  There  are 
several  methods  to  prove  that  it 
will  function  well  at  146  MHz  or 
your  designed  frequency. 

One  is  to  use  your  transmitter 
and  an  SWR  bridge.  This  can  re- 
quire two  people;  one  to  operate 
the  transmitter,  and  the  other  to 
adjust  the  antenna.  Those  two 
people  could  use  handhelds  to 
communicate  as  the  antenna  is 
trimmed  for  best  minimum  SWR 
on  reflected  power,  a  method  that 
works  well  but  may  not  always  be 
convenient. 

You  could,  akcmatively,  mount 
the  antenna  on  a  temporary  test 
ladder  over  your  lawn  area  and 
then  adjust  the  length  and  angle 
of  the  radiais  for  minimum  SWR 
readings  on  the  SWR  bridge. 

Another  method  is  lo  purchase 
a  commercial  SWR  analyzer 
{MFJ  makes  one  covering  1 .8  to 
174  MH2,  their  MFJ-259).  A  little 
hand  instrument  replaces  the 
transmitter  and  uses  a  internal 
source,  which  can  be  attached  to 
the  antenna,  allowing  a  one- in* 
strument  lest  conTiguiation  to  trim 
antennas  to  minimum  reflection 
or  best  SWR  ratio.  I  picked  one 
up,  and  after  many  years  of  using 
the  transmitter  SWR  meter 
method  I  find  this  instrument  to 
be  the  bCxSi  method  available  for 
HP  through  VHF, 

Operation  is  so  sinaple  il*s  a 
snap  to  adjust  almost  any  antenna 
to  proper  match — 1  wonder  how 
I  got  along  without  one  for  so 
long!  An  added  bonus  is  that  if 
you  make  a  gross  error  in  calcu- 
lations for  home-brew  antennas 
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RG-8 


ii.4t«»>«««4*4>* 


19"  seciion  RG-8  with 

braid  pulled  over  black 
coax  insutaiion. 


19**  section  RG-8 
ocDtjer  coDducior 
&  insulation. 


Pig,  3.  Easiest,  yet  most  rigid,  two -meter  anienna  to  carts  true  t  with 
minimum  parts. 


and  don*t  find  a  good  SWR  in  the 
amateur  bands,  the  MFJ-259  is 
noi  restricted  to  amateur  frequen- 
cies and  will  lell  you  how  far  oui 
of  band  your  adjustineni  is.  This 
makes  it  quite  simple  to  know 
where  you  are  resonant  and  what 
needs  to  be  done  to  bring  it  into 
the  amateur  bands.  You  know 
right  off  the  bat  if  you  need  to 
lengthen  or  shorten  elements  at 
your  desired  resonant  frequency. 
The  basic  ground  plane  anienna 
for  two-meter  operation  works 
well  for  SWL  receiving  operation 
from  100  to  174  MHz,  transmit- 
ting throughout  the  two-meter 
band  with  less  than  L5  to  I  SWR. 
Cost  of  consiniciion  of  this  an- 
tenna for  two  meters  is  about  $3 
and  it  is  a  very  forgiving,  easy- 
toKlupHcate  antenna. 

The  next  generation 

The  ground  piane  sleeve  an- 
tenna uses  a  metallic  sleeve  over 
the  coax  in  place  of  the  four  ra- 
dial ground  elements.  This  metal- 
lic sleeve  acts  in  much  the  same 
manner  as  the  previous  example's 
four  elements  and  is  the  ground 
opposition  to  the  radniting  ele- 
ment- Electrically  both  antennas 
are  quite  similar  even  although 
they  do  not  look  alike. 

The  top  or  veitical  element  re- 
mains the  same.  The  sleeve  is  sol- 
dered to  the  bottom  side  of  the 
coax  connector  and  is  the  same 
length  as  the  vertical  radiating 
element.  The  coax  runs  through 
the  inside  of  the  copper  pipe  and 
it  is  placed  on  a  short  section  of 
PVC  plastic  pipe  to  mount  the 
anienna.  The  copper  pipe  is  con- 
nected to  Uie  same  ground  portion 
of  the  coax  connector  that  the  ra- 
dials  previously  were  connected 
to.  See  Fig-  2  for  details. 


Going  sofo 

The  third  variation  of  the 

grtiund  plane  antenna  ts  to  make 
the  antenna  out  of  a  section  of 


RG-8  coax  by  itself.  This  is  the 
easiest  and  most  quickly  con- 
structed antenna  you  will  ever 
see,  at  least  for  two  meters*  At  one 
end  of  your  RG-8  cable,  strip  and 
remove  about  22  to  25  inches  of 
the  outer  black  insulation  (de- 
pending on  your  brand  and  the 
thickness  of  the  insulation  jacket). 
I  advise  going  long  as  you  can 
always  cut  back  on  the  length  of 
braid  when  finished.  When  this 
length  of  ouier  insulation  is  re- 
moved, slowly  fold  back  the 
ground  braid  over  itself  and  down 
on  over  the  remaining  black  outer 
insulation.  Its  a  iittle  tricky  at 
first  but  it  will  go  on  with  a  little 
adjustment  here  and  there. 

What  you  want  to  end  up  with 
is  the  braid  extended  backwards 
over  the  insulation  for  a  distance 
of  19  inches.  If  it's  too  long,  cut 
to  a  19-inch  length.  The  center 
conductor  and  its  iimcr  insulation 
remain,  and  are  also  trimmed  to 
19  inches,  for  our  starting  point. 
Use  the  SWR  bridge  to  adjust  to 
precise  frequency.  When  you 
have  trimmed  or  adjusted  the 
length  of  braid  to  your  selected 
two- meter  frequency,  wrap  the 
braid  in  electrical  tape  to  hold  the 
length  adjustment  you  made  in 

tuning. 

If  you  don't  time  the  antenna, 
it  will  work  quite  well  at  two 
meters  as  is.  Keep  in  mind  it*s  not 
perfect — but  very  close.  The  en- 
tire antenna  (modified  RG-8  sec- 
tion) is  inserted  in  a  section  of  1/ 
2-inch  PVC  pipe  long  enough  to 
fit  the  antenna  and  give  some 
room  to  use  mounting  clamps 
below  the  braid.  See  Fig.  3  for 

details, 

I  recommend  leaving  at  least  a 

foot  or  two  of  unmodified  coax 
below  the  bottom  of  the  braid  be- 
fore attaching  mounting  clamps  to 
the  PVC  pipe.  This  helps  to  avoid 
interference  from  the  main  mast 
and  the  antenna.  Use  a  PVC  cap 
on  top  to  waterproof  the  antenna, 
and  on  the  bottom  cut  a  small 


notch  to  allow  the  RG-S  to  exit  ; 
the  side  of  the  PVC  pipe  just 
above  the  bottom  connector. 
Nothing  is  critical  in  construction 
or  in  how  you  run  the  coax 
through  the  PVC.  Use  any  method 
you  like  to  hold  the  cable  inside 
the  PVC  pipe— after  all,  you  don't 
want  it  to  slip  out. 

The  MFJ-2S0 

A  little  horn-tooting  about  the 
MFJ-259,  which  I  mentioned  ear- 
lier. It  places  a  small  RF  signal 
generator,  with  frequency 
counter,  SWR  meter,  and  antenna 
resistance  meter  all  in  one  small 
battery-operated  package.  For  in- 
stance, it  can  generate  a  test  sig- 
nal (taking  the  place  of  the 
transmitter),  read  the  frequency 
on  a  internal  frequency  counter, 
indicate  minimum  SWR  and  dis- 
play this  frequency.  It  also  tells 
you  what  your  RF  resistance  is, 
at  the  RF  frequency.  Operation  is 
a  two- knob  operation.  One  knob 
sets  the  frequency  range  and  the 


other  controls  the  frequency  fine 
tuning.  Simply  adjust  the  fine- 
tuning  knob  and  look  for  mini* 
mum  SWR  and  50  ohms  of 
fesistance. 

This  liitle  device  is  quite  a  good 
adjunct  for  any  station.  1  tested 
my  unit  by  placing  various  loads 
and  conditions  of  known  and  un- 
known impedances;  it  passed  all 
with  flying  colors — ^and  one 
knob/one  switch  operation,  on  the 
1.8  MHz  to  170  MHz  frequency 
ranges  in  six  bands  of  operation. 

To  test  the  unit  for  accuracy,  I 
used  several  different  loads,  in- 
cluding a  few  very  reactive  com- 
plex ones,  in  addition  to  perfect 
terminations  at  50,  75  and  100 
ohms  to  test  the  resistance  meter 
and  SWR  meter  basic  operation. 
Using  the  perfect  resistance  loads 
the  SWR  meter  indicated  near- 
perfect  1 : 1  SWR  and  50  ohms  RF 
resistance  on  all  frequencies  with 
the  50  ohm  load.  Indication  was 
2;  I  SWR  and  75  ohms  RF-resis- 
tance  with  pure  75  ohms  and  3:1 
SWR  and  100  ohms  RF  resistance 


310  Garfield  St  Suite  4 

PC  Box  2748 
EIecTRONICS  eugene,  Oregon  97402 

htt  p:// www,  motron. com 


JM 


L 


TxID-1 


TRANSIVlinER  FilNiqERPRiNTlNq  SySTEM 
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with  the  pure  resistance  of  tOO 
ohms.  Tesiing  with  proven  exter- 
na] antennas  at  7J,  4,  14J,  29.3, 
50.1  and  146.5  MHz  gave  mc  ex- 
actly the  results  I  had  expected  on 
SL\  and  two  meters — and  showed 
me  that  m\  invened  "V"  on  80  and 
40  meters  was  not  in  inie  lesonance 
and  RF  resistance  at  50  ohms. 

My  dipoie  for  1 0  meters  was  not 
exactly  on  the  comect  center  fre- 
quency, as  it  was  2CX)  kHz  higher 
than  where  i  wanted  it — not  exactly 
the  information  I  wanted  to  hear 
^xxil  my  existing  antenna  famt  I 
removed  uJl  the  suspect  antennas, 
performed  repairs  and  made  ad  jtist- 
raentij  with  the  analyzen  1  found  a 
broken,  half-missing  ferrite  core 
transformer  (balun)  and  20*^^  of  the 
80  meter  loading  coil  was  shorted, 
I  repaired  the  balun,  rewound  both 
80  meter  loading  coils,  and  reicsied 
the  antennas.  Retesling  the  80  and 
40  meter  antennas  showed  good 
SWR  and  50  ohnLs  RF  resistance 
at  their  (previously  set)  proper 
frequencies, 

Now^  that  I  have  climbed  back 
down  from  my  roof  and  finished 
w  ith  the  short  antenna  project  that 
turned  into  a  all-day  repair  job,  1 
am  onlv  more  convinced  of  the 
value  of  the  MFJ-259  or  at  least 
of  leaving  a  good  SWR  meter  in 
the  line  at  all  times  to  spot  detects. 
By  tuning  the  MFJ  analyzer  I  did 
not  have  to  use  a  transmitter  lo 
perform  tests  on  antenna  condi- 
tions, and  the  portable  unit 
worked  flawiesslv. 

r 

I  Started  to  verify  short  anten- 
nas, namely,  my  vast  coUeciion  of 
**nibber  duckies"  for  six  and  two 
meters,  and  found  a  few  two 
meter  units  better  suited  for  FA  A 
use  in  the  aircraft  band,  as  they 
were  resonant  in  the  120  MHz 
range.  Pulling  the  black  cap  off 
the  end  of  the  antenna,  removing 
a  few  coil  turns,  and  retesiing  on 
the  analy/'.er  relumed  resonance  to 
the  146  MHz  frequency  range. 
Again,  I  had  ne\Tr  tested  ray  rub- 
ber duckies,  and  have  even  inter- 
changed them  among  the  myriad 
of  HTs  I  have  owned.  All  1  can 
say  is  that  after  reselling  them  to 
frequency  and  miniitium  SWR,  HT 
operation  /a  somewhat  improved. 

Coming  up 

What  started  out  to  be  a  simple 
article  on  two  meter  antennas  has 
given  me  a  new  perspective  on. 


Homing  in 


Number  5S  on  your  Fsetftack  c^ra 


Homing  In  Radio  Direction  Finding 


Joe  Moell  RE.  K0OV 
PO  Box  2508 
Fullerton,  CA  92637 

Testing  N6BG*s  PicCon 

'i  need  a  fox!"  Thai's  one  of 
the  most  common  requests  in  my 
E-mail  in-basket.  It  also  shows  up 
regularly  on  the  Internet  mailing 
list  for  radio  direction  fmding 
(RDF)  enthusiasts.  Ustially  the 
requester  has  just  won  his  first 
hidden  transmitter  hunt,  which 
might  be  called  a  T-hunt  or 
foxhoni,  depending  on  where  he 
lives.  He  is  looking  for  a  trans- 
mitiing  device  because  it's  now 
his  turn  to  hide  for  the  next  hunt. 

A  special  'Tox  box'*  isn*t  al* 
ways  a  necessity.  For  some  hunts, 
all  you  need  to  do  is  find  an  un- 
usual spot^  set  up  a  portable  trans- 
mitter/antenna, and  yak  into  the 
mike  at  intervals  called  for  by  the 
hunt  rules.  But  it^smore  fun  when 
you  automate  the  process.  An  un- 
attended fox  (or  *T")  frees  you  to 
move  around,  drawing  attention 
away  from  the  transmitter's  loca- 
tion. You  can  enjoy  the  spectacle 
of  the  hunters  scurrying  to  locate 
it.  It  saves  your  voice,  too.  The 


and  respect  for,  the  MFJ-259 
SWR  bridge/signal  generator.  I 
am  already  thinking  about  some 
interesting  addilionaj  features  and 
sidecar  attachments  to  make  this 
device  more  useful  than  it  already 
is^ — 1  will  explore  the  possibilities 
further  in  another  column.  I  had 
hoped  to  cover  some  '*J"  anten- 
nas and  beam  antenna  constnic- 
tion  for  two  meters  and  above,  but 
I  will  pick  that  up  next  month. 

I  have  started  construction  of  a 
432  beam  antenna.  The  compari- 
son I  wish  to  draw  is  to  the  cost 
of  commercial  ready-to-use  vs. 
home-brew  consriuciion.  I  phm  to 
keep  track  of  all  efforts  to  locate 
materials  and  the  costs  accumu- 
lated in  the  beam  antenna  con- 
stmction  project,  I  anticipate  a  lot 
of  fun  in  trying  to  convert  myself, 
a  workbench  rosin  addict,  into  a 
junior-grade  machinist.  More 
next  month  on  antennas  for  VHF 
and  UHF.  and  die  dangers  of  the 
drill  press. 


easi^  audio  source  for  this  pur- 
pose  is  an  endless  loop  tape  re- 
cording. Unfortunately,  cassette 

decks  don't  fare  well  outdoors 
during  damp  evenings  and  they 
don't  have  provision  to  cycle  the 
T  on  and  off. 


microcontrollers  became  inex- 
pensive, he  realized  that  one 
could  be  the  brains  of  a  fox  con- 
troller  that  would  be  much 
stnaller,  cheaper,  and  easier  on 
batteries.  Byon  chose  the 
PIC  1 6F84  by  Microchip  Technol- 
ogy Incorporated  of  Chandler* 
Arizona,  which  uses  flash 
memory  for  the  program  and  a 
electrically  erasable  PROM  for 
data  retention. 

Byon  polled  local  T-humers  for 


Sf 


Want  to  bury  your  T  on  Thursday  and 
have  it  come  on  at  hunt  time  on 

Saturday?'' 


Mobile  T' hunts  around  the 
country  have  an  endless  variety 
of  rules*  calling  for  transmissions 

ranging  from  a  few  seconds  ev- 
ery few  minutes  to  continuous. 
On  the  other  hand,  championship 
on- foot  foxhunts  under  Interna- 
tional Amateur  Radio  Union 
(lARU)  rules  require  several  syn- 
chronized fox  transmitters  send- 
ing a  prescribed  CW  message  for 
60  seconds  each  in  numbered 
sequence. 

The  optimum  solution  for  most 
hunts  is  a  device  with  no  moving 
pans  thai  provides  distinctive  au- 
dio and  versatile  on/off  cycling 
for  ordinary  portable  and 
handheld  transceivers.  Several 
designs  for  such  fox  controllers 
have  appeared  in  recent  years,  but 
none  has  been  idea!  for  both  mo- 
bile and  iruemational-mlcs  hunts, 
until  now. 

Byon's  new  baby 

Byon  Carrabrant  N6BG  (for- 
merlv  KD6BCH)  is  a  software 
engineer  and  an  active  T-hunter 
(Ptiote  A).  He  teamed  up  with 
Martv  Mitchell  N6ZAV  to  create 

m 

the  RaCon  6805  three  years  ago 
(see  "Homing  In'*  for  July  1993). 
RaCon  (short  lor  Radio  Control- 
ler) uses  an  MC68HC705C8 
microajmroller  IC  and  supptining 
circuits.  It  outputs  scveml  built-in 
tone  sequences  and  timing  choices 
plus  a  user-program  mahlc 
sequence,  CW  identification  is 
included  too,  of  counie, 

RaCon  became  quite  popular 
among  T-hunters  in  Southern 
California,  but  Byon  wanted 
something  better  When  PIC 


ideas  for  the  ideal  fox  box.  They 
a^ked  for  non- volatile  memory, 
fully  programmable  transmit  on/ 
off  timing,  and  a  delay  feature  to 
start  transmissions  automatically 
at  hunt  time.  The  ahility  to  change 
programming  from  a  remote  lo- 
cation during  the  hunt  was  also 
desirable.  I  suggested  addinetim- 
ing  and  CW  transmissions  in  ac- 
cordance with  lARU  rules  for 
international  foxhunts,  plus  pro- 
visions for  easy  synchronization 
of  multiple  foxes  for  champion- 
ship competitions. 

Before  long,  Byon  emerged 
from  his  shop  and  passed  out  beta 
test  kits  to  eight  regular  RDFers. 
Every  tester  met  with  success, 
only  minor  revisions  were 
needed,  and  PicCon  (pronotmced 
TICK-on")  was  bom. 

An  easy  kit 

Byon  says  PicCon  takes  less 
than  30  minutes  to  assemble.  He's 
right.  There  are  no  surface-mount 
parts  (goodf ).  How^even  you  will 
need  a  fme-poim  soldering  iron 
because  the  parts  are  packed  onto 
the  1-7/8-inch  by  1-3/4-inch  cir- 
cuit board  (Photo  B).  1  he  board 
is  high  quality*  single-layer,  with 
solder  mask.  All  parts  for  the 
board  and  a  RJ25  output  cable  are 
supplied.  You  must  suppl>'  your 
own  connectors  for  the  mike, 
speaker  and  push-to-talk  (PTT) 
lines  of  the  transmitter  you  will 
be  using  liir  your  hidden  T 

If  you're  like  me,  it  will  take 
more  than  another  half  hour  to 
figure  out  all  the  intricacies  of 
programming  your  PicCon.  The 
unit  is  so  versatile  that  it  took 
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Alternately,  you  can  program  tte  |  and  one  transceiver  for  each.  With 
board  to  begin  tmnsmilling  imme-      a  DTMF  mode  change  command. 


Photo  A.  PicCon  designer  Byon 
Garrabrant  N6BG  likes  both 
mobile  T-hunting  and  interna- 
l  tonal -style  foxhunting.  He  had 
the  best  score  out  of  27  entrants 
at  the  1996  West  Coast  VHFf 
UHF  Conference  Foxhunt. 

several  rcad-throughs  of  the  beta 
test  manual,  (The  new  Version  1 ,0 
manual  is  easier  to  understand) 

When  you  first  activate  a  new 
PicCon,  it  sends  a  pre-pro- 
gmmmed  3-second  lone  sequence 
over  and  over  for  30  seconds  and 
then  identifies  in  CW  with  the 
software  version  number  Your 
first  tasit  is  to  change  the  CW 
message  to  your  caUsign  and  set 
the  transmission  on  and  off  times 
as  appropriate  for  your  local 
hunts.  You  do  this  by  sending 
DTMF  commands  to  the  fox 
transceiver  connected  to  PicCon 
using  anoiber  radio  that  transmits 
on  the  frequency  where  the  fox  rig 
is  listening. 

As  an  example,  the  DTMF  se- 
quence A20130  tctls  PicCon  that 
tone  sequences  are  to  last  for  one 
minute  and  30  seconds  each.  Pro- 
gram your  callsign  in  a  similar 
manner  by  sending  numbers  rep- 
resenting the  letters  and  numbers 
in  the  call  per  the  "cheat  sheet" 
in  the  manual.  Each  command  is 
stored  into  the  PIC*s  EEPROM, 
so  the  information  is  not  lost 
when  the  unit  is  powered  down. 

Upon  application  of  power, 
PicCon  waits  silently  A  DTMF 
command  or  push  of  the  momen- 
tary switch  on  the  board  starts 
the  transmission  sequences. 


diately  upon  power  up.  To  ensure 
that  only  you  are  in  control  of 
your  transmitter,  PicCon  has  a 
lock  command.  When  you  lock  it, 
you  enter  a  private  numerical 
code  that  you  will  send  to  unlock 
it  later 

Next,  you  can  get  fancy  by  de- 
signing your  own  tone  sequence. 
You  have  99  tone  pitches  to 
choose  from  and  the  sequence  can 
have  up  to  28  tones  before  repeai- 
Lng.  The  speed  of  the  tone  se- 
quence is  programmable,  as  is  the 
speed  of  the  C  W  ED.  You  can  even 
program  a  repeating  8-eveni  se- 
ries of  lone  sequences,  off  times, 
and  IDs. 

Want  to  bury  yourT  on  Thurs- 
day and  have  it  come  on  at  hum 
time  on  Saturday?  One  DTMF 
command  lets  you  specify  a  de- 
lay of  up  10  100  hours  before  the 
first  transmission.  If  the  hunt  must 
end  at  a  certain  time,  another 
command  will  terminate  all  trans- 
missions after  a  pre-programmed 
duration. 

If  ymi  use  a  single-band  trans- 
ceiver with  PicCon,  don't  prognyn 
continuous  transmissions  if 
you  need  remote  control  dur- 
ing the  hunt.  Set  up  at  least  a 
short  receive  period  every  few 
minutes.  If  your  fox  rig  is  a 
dual-band  transceiver  with 
duplex  capability,  you  can 
control  PicCon  via  one  band 
while  it  transmits  simulta- 
neously on  the  other  band. 

PicCon  includes  a  78L05 
voltage  regulator  and  operates 
from  a  E>C  supply  of  7  to  35 
volts.  It  draws  only  12  milli- 
ampercs*  so  an  ordinary  9- volt 
alkaline  battery  will  power  it 
for  over  24  hours.  If  you  dis* 
able  the  LED  via  a  DTMF 
command,  current  drain  is 
only  9  mA.  Even  when  bat- 
tery voltage  plummets, 
PicCon  won't  go  berserk.  The 
CMOS  microcontroller  is  tol- 
erant of  low  supply  voltage.  My 
imit  worked  down  to  3.5  volts, 
though  audio  level  diminished 
somewhat  below  6.5  volts. 


fox  #1  sends  "MOE"  over  ami  over 
in  CW.  Fox  #2  sends  **MOI,"  fox 
#3  sends  WOS"  and  so  forth,  in 
accordance  with  lARU  rules. 

With  other  commands,  you  can 
set  PicCon  to  send  the  MO  se- 
quence for  55  seconds  at  5  wpm, 
dien  caUsign  in  CW  at  20  wpm,  then 
shut  off  so  the  next  fox  can  yans- 
mjt.  Program  into  each  fox  the  ap- 
propriate wait  lime  before  first 
tmnsmissjon,  then  start  them  all  at 
onc^  using  the  on-board  push-but- 
tons or  a  DTMF  command.  The 
foxes  will  cycle  in  pcrfca  sequence 
for  the  duration  of  the  hunt. 

For  lARU  championship 
foxhunts  on  80  meters,  on/off  CW 
is  used  instead  of  tone  modula- 
tion. PicCon  provides  a  separate 
80- meter  mode  that  keys  CW 
transmitters  via  the  PTT  output 
line.  There  are  several  other  use- 
ful options  such  as  random  tone 
sequences  and  rates  that  you  can 
read  about  by  downloading  the 
latest  PicCon  User's  Manual  from 
Byons  Web  site,  &)  to  URLhttp:/ 
/www.kvoa.comybyon/piccon/  or 


gel  there  via  the  link  from  my 
"Homing  In"  site, 

I  couldn't  find  any  faults  or 
bugs  in  the  PicCon  hardware  or 
firmware,  but  it  has  a  few  Umita- 
tions-  The  repeater  mode  that  was 
in  RaCon  is  not  in  PicCon.  To 
minimize  current  drain,  the  PTT 
drive  transistor  is  small  and 
lightly  driven.  You  won't  have 
any  trouble  keying  a  handie- 
talkie,  bm  older  mobile  radios 
with  high  current  PTT  relays  arc 
too  much  load  for  it.  So  are  the 
stamp-sized  micro-Ts  that  have 
been  described  previously  in  this 
column.  However,  it's  easy  to  sol- 
der up  simple  adapters  with  one  or 
two  transistors  to  key  these  rigs. 

Byon  has  packed  lots  of  fea- 
tures into  the  1,024  words  of 
firmware  memory  in  the 
microcontroller  That  didn't  leave 
enough  memory  space  to  include 
error-trapping  routines.  If  you 
enter  an  undefined  command  or 
parameters  that  are  outside  the 
specified  range,  PicCon  will  re- 
act in  an  unpredictable  manner. 
Fortunately,  there  is  an  easy  pro- 
cedure to  reset  the  EEPROM  that 


WINTER  CLEARANCE 

USED  COMMERCIAL  GEAR  AT  HAM  PRICES!! 


SPECIAL! ! 
FACl  ORY IVWDE  MOBILE  REPEATERSI 

GE-  40WATrUHFWmiDUPLEXER  $399 


42-50  Mhz 


OTHER  NEAT  STUFF 

150^162/174 


lARU  mode,  too 

PicCon  makes  it  easy  to  field 
up  to  nine  foxes  for  radio- 
orienteering  (ARDF)  competi- 
tions. You*ll  need  one  PicCon 


GE  EXEC  HIOOW,  Xtal,  S99 
GE  MASTER  n,   IOOW,Xtal,$125 
GE  DELTA,  100W,Syn,S199^ 
MICOR,  1 OOW,  Xtal,  $99 
MTTREK,  lOOW,  Xtal,  S125 

406  -  420  Mhz 


CK  EXEC  n,  Xtal,  $69 

GEMVP,  Xtal,  $99 
GE  DELTA,  lOOW,  Syn  5199 
MICOR,  lOOW,  Xtal,  $125 
MmU^K,  lOOW,  Xtal,  $249* 

450  -  470 


GE  PHOENIX,  Syn,  $189 
GE  MLS,  Sy,  $99 
STANDARD  GX3000,  Syn,$129 
STANDARD  HX400,  Syn,  $75 

Accessories,  if  any,  are  optional  Testing  available  at  additional  cost 
Call  or  write  for  full  prodyct  infoimation.  *  Testing  included. 

30  daj  warratit^^  on  tested  items. 
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GE  MASTER  E,  40W,  $  1 99* 
MORE,  MORE,  CALL!! 


\^saTel 


iiMmtrnm 


RO.  BOX  4012  '  CASPER.  V\rf,  82604 
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Tech  307-266- f  700  *  FaM:  307-266-3010 
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you  can  use  to  bail  out  and  start 
over  if  you  program  yourself  intc 
a  corneL 

Other  than  listening  and  check- 
ing with  a  stopwatch,  I  here's  no 
way  to  verify  the  timing  you  have 
programmed  with  DTMF.  The 
LED  on  the  board  flashes  at  vari- 
ous rates  to  indicate  power  turn- 
on  initialization,  DTMF  being 
received,  waiting  lor  completion 
of  a  command,  and  PIT  activated^ 


meters,"  he  writes.  'Tlie  hotel  was 
first  class.  Food  and  drink  were 
very  cheap  by  our  standards. 

"Coffee  was  25  cents  and  beer 
40  cents  in  the  lounge/'  Wally 
continues.  "At  a  roadside  cafe,  the 
dearest  (most  expensive)  item  on 
the  menu  was  steak  and  chips  at 
one  dollar  US  currency.  Tlie 
courses  for  the  events  were  well 
selected  and  ranged  over  the  un- 
dulating countryside,  either  open 


The  only  casualty  was  a  DL  (German 
ham)  who  was  bitten  on  the  teg  by  a 

farm  dog, '' 


PicCon  kits  are  available  for 
$49  each  plus  $2  for  shipping/ 
handling  from  By  on  Garrabrant 
N6BG,  1150  N.  Harding  Street, 
Orange  CA  92867,  There  is  a  1 0% 
discount  for  purchases  of  three  or 
more  PicCons.  Buili/testeJ/pack- 
aged  units  me  not  available  at  this 
writing,  but  may  be  m  the  future. 
N6BG's  E-mail  address  tor  in- 
quiries is:  byon@netcona.corn 
and  his  phone  is  (714)  538-0203. 
evenings  only. 

News  from  Down  Under 

Thanks  to  editor  Wally  Watkins 
VK4DO  for  sending  a  copy  of 
Radio  Sport  Nenx  from  Au.stra- 
ha.  In  this  publication,  Wally  re- 
ports that  the  European  ARDF 
championships  in  Bulgaria  were 
a  huge  success.  Nineteen  coun- 
tries took  pari.  'The  location  was 
a  ski  resort  in  the  mountains  south 
of  Sofia  at  an  elevation  of  1300 


Photo  B.  This  liliie  circuif  board 
plus  a  9 -volt  battery  and  a 
transmitter i antenna  are  ail  yott 
need  to  make  a  hidden  trans- 
mitter for  a  tnohile  T-huni  or 
o  n  -fo  o  t  foxh  imi, 
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or  heavily  timbered  by  pine  plan- 
tations. On  both  days,  there  was 
one  steep  hill  to  climb.  The  only 
casualty  was  a  DL  {German  ham) 
who  was  bilten  on  the  leg  by  a 
farm  dog>^ 

The  first  New  Zealand  national 
ARDF  Championships  will  be 
March  28  through  31,  1997  in 
Christchurch.  Separate  events 
will  be  staged  with  80-meter  CW 
and  two- meter  AM  foxes.  The 
1997  Friendship  Radiospori 
Games  in  Kanagawa  Prefecture, 
a  suburb  of  Tokyo,  Japan, 
from  August  1 8  through  25  will 
include  a  champion-ship  radiO" 
orienteering  contest  on  two 
meters. 

The  next  ARDF  World  Cham^ 
pionships  will  be  in  Germany  ai 
St.  Engelmar  ski  resort  in  the 
mountains  near  the  C/ech  border 
The  World  Championships  after 
that  will  be  held  in  I ARU  Region 
3  in  ihe  year  2000.  Australia  is 
the  prime  candidate  host  country 
for  that  meeu  because  it  could  be 
held  just  before  or  ju.st  after  the 
Olympic  Games  there. 

If  you  are  interested  in  attend- 
ing any  of  these  international 
ARDF  events,  write  to  me  and  I 
will  try  to  put  you  in  contact  with 
the  organizers.  Send  E-mail  to: 
Homingin@aol.com  or  postal 
mail  to  the  address  at  the  begin- 
ning of  this  article.  Also  be  sure 
to  check  the  ''Homing  In"  Web 
site  (http: //members. aoLcom/ 
homingin/)  for  current  ARDF 
news.  YouTJ  also  find  lots  of  in- 
formation on  how  to  get  started 
in  both  international-style  on-foot 
foxhunting  and  American-style 
mobile  T-hunting. 
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Andy  MacAllister  WA5ZIB 
14714  Knights  Way  Drive 
Houston  TX  77083 

Satellites  made  easy 


g 


One  visit  to  a  satellite 
enthusiast's  station  or  a  look  at 
ph[)tos  of  ham-radio  satellite  sta- 
tions gives  the  impression  that  it 
lakes  a  lot  of  gear  to  get  on  the  air 
via  the  OSCARS  (Orbhing  Satel- 
lite Carrying  Amateur  Radio).  In 
many  cases  it  can  be  expensive 
and  complex  to  chase  the  satel- 
lites. There  are  several  that  are 
either  verv  high  tech  or  use  an- 
common  frequencies  requiring 
specialized  equipment.  Fortu- 
nately there  are  other  satellites  of 
a  simpler  nature. 

The  Mode  A  (two  meters  up 
and  10  meters  down)  satellites 
like  the  RS  series  used  to  be  the 
satellites  of  choice  for  beginners 
and  portable  operators.  These  sat- 
ellites have  been  called  "EZ-sats.'" 
All  that  is  required  is  a  two- meter 
transmitter  capable  of  CW  or  SSB 
at  a  reasonable  power  tevel  (10 
to  25  watts)  with  a  ground-plane 


Amateur  Radio  Via  Satefiites 


about  A  MR  AD  can  be  found  at 
their  Internet  URL  (Universal  Re- 
SQurce  Locator)  http://www 
.amrad.org. 

Launched  on  September  26, 
1 993.  the  satellite  has  performed 
well  in  lis  circular  800-km  high 
orbit  It  is  a  nine-inch  cube  weigh- 
ing about  20  pounds  with  a  single 
whip  antenna  for  two- meter  re- 
ception on  top  and  four  70-cm 
downlink  antennas  on  the  bottom. 
While  the  amateur-radio  segment 
of  the  satellite  was  designed  to 
provide  digital  communications 
from  300  to  9600  baud,  the  favor- 

■ 

ite  mode  has  been  the  analog  FM 
"bent  pipe/' 

A-O-27's  "bent  pipe''  acts  as  a 
flying  crossband  FM  repeater. 
The  uplink  is  on  145.850  MHz 
with  a  downlink:  on  436,800 
MH/.  The  repeater  is  usually  on 
for  daylight  passes  over  North 
America.  Many  stations  have 
made  contacts  through  the  tran- 
sponder with  simple  home  sta- 
tions, mobile  setups  and  even 
ponable  system^^ 


Except  for  the  antenna  and  the  charger, 
everything  fit  in  a  small,  soft-sided 

camera  case. " 


antenna  and  a  ten-meter  receiver 
hooked  to  a  dipole.  A  few  mag- 
mount  antennas  even  allow 
mobile  operation. 

New  devices  have  been  placed 
in  orbit  that  have  changed  the  defi- 
nition of  the  "EZ-sai."  AMRAD- 
OSCAR-27  (also  known  as 
EYES  AT- A)  is  the  best  example. 

A-O-27/Eyesat-A  is  based  on 
the  AMSAT (Radio  Amateur  Sat- 
ellite Corporation)  microsat  de- 
sign. The  satellite  was  built  by 
Interferometrics,  Inc.,  as  a  com- 
mercial demonstration  of  the 
capabilities  of  a  small  satellite 
for  digital  store-and-forward 
communications.  The  amateur- 
radio  portions  of  the  satellite  were 
built  by  the  Amateur  Radio  Reseaich 
and  Development  Corporation 
(AMRAD),  a  technology-oriented 
amateur  n^io  club  near  Washing- 
ton,  DC,   More   information 


The  two- meter  receiver  on  A- 
0-27  is  quite  sensitive.  The  ca- 
sual user  may  disagree^  however, 
based  on  personal  observations 
during  a  typical  pass.  Since  A-O- 
27  offers  only  one^FM  chantiel,  it 
is  like  a  repealer  with  too  many  us- 
ers all  trying  to  talk  at  once.  Even 
weekday  passes  during  work  hours 
can  be  congested.  For  a  low -ptmer 
station  using  simple  antennas,  per- 
sistence, location  and  cooperation 
from  the  other  users  are  necessary 
conditions  to  make  contacts.  Most 
of  the  regulars  on  A-O-27  are 
aware  of  the  problems  and  try  to 
give  the  newcomer  or  low-power 
operator  a  chance. 

On  vacation 

I  recently  had  the  opportunity 
to  t^ike  a  week  off  with  the  fam- 
dy.  Some  great  rates  on  a  cruise 


Photo  A.  Back  on  land  with  a  Yaesu  dual -band  HTand  Mirage  dual- 
band  amplifier  for  mobiiei portable  A-O-l?  operation. 


lo  the  Caribbean*  good  timing, 
and  an  cntlmsiasiic  crew,  kids  and 
wife  inctuded,  decided  the  issue. 

My  wife  Heather  WB5RMA 
asked  if  I  would  be  laking  any 
radios.  At  fif^t  [  thought  h  would 
be  too  mconvenient  on  a  cruise, 
bul  afier  listening  to  a  talk  about 
portable  operation  by  Ray  Soifer 
W2RS  ai  the  AMSAT  Space  Sym^ 
posium  in  Tucson»  I  decided  to  put 
together  a  small  portable  satellite 
station.  Ray  used  a  Kenwood  TH- 
26AT  hand-held  transceiver  for 
CW  uplink  to  RS-10  and  a  Sony 
SW-IOOE  miniature  portable 
shortwave  receiver  for  the  ten- 
meter  downlink.  Details  on  his 
activity  can  be  found  in  the  No- 
vember/December 1995  issue 
of  The  AMSAT  Journal  His  ar- 
ticle is  called  "The  World's 
Smallest  Saicllite  Staiionr  I 
started  planning  for  an  even 
smaller  setup. 

I've  been  on  a  lot  of  boats  and 
offshore  drilling  rigs  during  my 
years  In  Gulf  of  Mexico  offshore 
field  work.  I  used  to  listen  to 
AMSAT-OSCAR-7  with  a  two- 
meter,  all -mode  rig  and  a  ground 
plane  antenna  during  down  lime 
on  the  rigs.  Once  !  even  got  a 
visual  sighting  of  A-0-7  when 
conditions  were  right. 

Radio  fn^uency  noise  was  usu- 
ally not  a  problem  for  VHF  recep- 
tion. Although  there  are  a  lot  of 
potential  noise  sources  on  the  man- 
made  islands,  the  higher  Irequcn- 
cies  are  not  as  susceptible  as  the 
shortwave  bands.  Attempts  to  re- 
ceive ten-meter  satellite  signals 
were  usually  not  ¥«>ith  the  trouble. 

While  Ray  could  get  away 
from  most  noise  sources  with  his 
simple  station,  I  could  not.  The 
cruise  ship,  with  its  generators, 
lights  and  electric  motors*  could 


be  quite  a  problem  for  my  simple 
Grundjg  YB  400  shortwave 
receiver. 

The  station 

To  save  on  space  and  keep 
things  light,  I  tried  my  Alinco  DJ- 
580T  dual-band  HT  on  a  good  A- 
0-27  pass  before  setting  sail.  The 
downlink  on  436.800  MHz  FM 
was  good,  but  competition  on  the 
145.850  MHz  FM  uplink  was 
fierce.  A  brief  contact  was  made, 


"Those  dual-band 
HTs  are  good  for  a 

lot  more  than  just 
talking  to  someone 

on  the  other  side 
of  town," 

but  a  few  station  improvements 
were  needed. 

A  Diamond  RH778  dual-band 
antenna  (15  inches  long)  was 
loaded  in  the  suitcase  along  with 
an  external  Alinco  microphone, 
an  EH.  Yost  1000  tnAh.  nickel- 
metal  hydride  12- volt  battery 
pack  (model  EBP-22nh),  a  small 
wall  charger,  a  Garmin  GPS-45 
receiver  and  some  stereo  ear*bud 
headphones.  The  antenna  and 
high-voltage  battery  provided  a 
better  uplink  signal,  while  the 
phones  and  microphone  allowed 
easier  orientation  of  the  HT  for 
best  signal  during  a  pass.  Except 
for  the  antenna  and  the  charger, 
everything  fit  in  a  small,  soft- 
sided  camera  case. 

Rather  than  lake  along  a  laptop 
computer  to  make  predictions,  I 
plotted  out  orbit  listings  on  paper 
at  home,  based  on  the  cruise 


WE  DON'T  BUILD  THE  MOST. 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15  ft-  of  antennae  at  70  mph! 
Tri-Ex  buiids  the  finest  in  crank-up. 
free-standing  or  guyed  towers,         CMi 
All  towers  are  complete  with       OR  MiJE 
rigid  concrete  base  mount.       FOR  A  Fff£f 

cmoom 


VISA 


TOWER  CORPORATION 

71 S2  Rasmussen  Ave.  *  Visalia,  CA  93231 

Where  engineering  and  quality  come  firstf 


.'-' 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 
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CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  TJ  voice  synthesizer  and  fid! 

feature  autopatch  incredibly  priced  at  $299.00. 


Features  Include: 

^  Voice  Synthesizer 

y  (412)  Word  Vocabulary 

y  Twelve  Voice  Messages 

y  TWo  Voice  Identifiers 

y  CW  Identijter 

y  Fuli  Feature  Autopatch 

t/"  User  ^eed  Diais 

y  Emergency  Speed  Dials 

/  Reverse  Autopatch 

^BTMF  Key  Pad  Test 

t/'DTMF  Repeater  Access 

^DTMF  Repeater  Muting 

y  (56)  Control  Functions 

y  Remote  Control  J^tVcAe^ 

w^  Hardware  Logic  Inputs 

^DVR  Controller  Ready 


y  Female  Voice  <£  Sound  Effects 
y  Programmable  Courtesy  Tones 
y  Programmable  Codes  and  Timers 


Write  or  Call  for  a  brochure  desciibing  the  CAT-300  Controller, 
Including  schematic,  voice  word  list,  and  control  Junctions. 

CAT-300  Controller  Board  $299 M  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

4631  N.W.  31st Avenue,  Suite  142 

Fort  Lauderdale,  Florida  33309 

Phone  (954)  978-6171  Fax  (S61)48H^2894 

http  :llw\y'w,  cata  u  to.  com 
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PhiHo  B,  No  CW  keys  or  spark-gap  rransminers  in  the  ship  V  radio 
room. 


Itinerary.  Since  1  would  not  be  try- 
ing to  use  dircc'iional  iintennris, 
{Hiediction  errors  deri  vcd  from  ap- 
proximate locations  would  not  he 
a  problem.  Lattiiides  and  longi- 
tudes for  Miami,  San  Juan.  Si. 
Thomas,  Sim  Maartcn/St.  Mantn 
and  points  in  between  were  used. 
Only  daylight  passes  for  A-O-27 
were  printed. 

The  list  was  a  hit  short,  so  1  in- 
cluded predictions  for  the  Mir 
space  station.  I'he  onboard,  7fr 
cm  repeater  has  been  activated 
and  available  Tor  use  almost  ev* 
er>'  lime  I  have  listened.  Although 
the  Doppler  shift  has  been  a  chal- 
lenge, downlink  signals  are  quite 
readable.  The  rcfieater  uplink  is 
on  435.750  MIU  FM,  and  the 
downlink  is  437.950  MHz  FM.  A 
CTCSS  (PL)  cone  of  141 3  Hz  is 
required  to  access  the  system. 
More  inlormation  on  the  Mir  re- 
peater and  the  history  of  ham 
aciiviiies  on  Mir  can  he  found  in 


the  October  1996  "Hamsats" 
column. 

Licensing  issues 

At  some  point  it  occurred  to  me 
that  1  mieht  need  to  consider  the 
potential  legal  ramifications  of 

my  maritime- mobile  operation. 
With  the  exception  of  Sin! 
Maartcn/St-  Marl  in,  all  the  ports 
were  U.S.  Rather  than  try  for  a 
license  on  the  Dutch/French  is- 
land, I  decided  to  be  a  good  tour- 
ist that  day,  and  just  see  the  sights. 
Our  crtiise  ship,  the  Carnival 
Sensation,  is  registered  in 
Panama,  so  1  checked  with  the 
ship's  radio  operator  about  my 
potential  ham  activity  when  I  got 
on  board.  After  a  brief  cxplajiaiion 
of  what  I  had  in  mind  die  operator  *s 
only  concern  W'xs  for  my  activities 
on  land  and  the  few  HF  and 
VHP  finequencies  that  the  ship  used 
for  port  communications  and 


emergency  activity.  Apparently 
mv  VHF/UHF  ham  activities 

would  not  he  a  problem.  The  op- 
erator was  fascinated  by  the  fact 
that  I  would  be  using  a  small  HT 
and  whip  antenna  to  attempt  sat- 
ellite contacts. 

The  equipment  in  the  ship's 
radio  room  included  a  few  con- 
trol panels  and  two  pergonal  com- 
puters. The  ship's  HF  distress 
frequency  was  2182  kHz  and  the 
two  VHF-FM  frequencies  to 
avoid  were  156.525  and  156.8(X> 
MHz.  Everything  else  onboard 
used  geostationary  satellites.  The 
automatically-steered  satellite 
dishes  on  the  ship  were  encased 
in  we u I  her  radomcs  and  were 
quite  impressive,  I  was  assured 


it  was  also  a  fun  exercise  to  teep 
up  with  the  ship's  progress,  I  even 
had  a  visitor  in  "the  shack."  Frank 
W0AJY  and  his  wife  Nancy  no- 
ticed my  operation  and  came  by 
to  say  hello  and  discuss  ham  ac- 
tivity and  the  computerized  ship's 
radio  room.  While  in  port,  family 
activities  took  piiority, 

I  tried  a  few  Puerto  Rico  and 
St.  Thomas  repeaters,  but  it 
wasn't  nearly  as  exciting  as  the 
satellite  contacts  with  the  HT. 
Results  with  the  Mir  repeater, 
however,  were  disappointing. 
While  I  cotild  key  the  repeater 
with  the  HT  and  short  antenna, 
few  stations  were  heard  and  no 
cuntiLcts  were  made.  To  properly 
track  Mir.  recent  orbital  element 


Photo  D.  The  WA5ZIB  QSL  card  for  A-O-27  comufs  made  during 
the  cruise* 


Photo  C.  WA57tB  on  deck,  getting  ready  for  AMSAT-OSCAR-27. 
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that  there  were  no  spark-gap 
transmitters  or  CW  keys  in  use. 
Telephone  rates  to  the  L '  S.  were 
about  $5.00  per  minute  via  the 
satellite  links. 

The  results 

One  of  the  less-populated  sun 
deck^  became  my  "ham  shack/" 
Wh  i  I  e  t  he  re  were  pie  nt  y  o  f  acti  vi- 

I  ties  on  board  ship,  there  wei^e  also 
plenty  of  leisure  moments.  The 
Garmtn  GPS-45  leceivcr  made  a 

I  good  paperweight  for  the  orbit 
listings  while  the  HT  was  config- 
ured for  A*0-27  or  Mir  repeater 
operation.  During  the  cruise  sev- 
eral contacts  were  made  with  sta- 
tions from  Vcnuont  to  Texas  via 
A-O-27.  Each  time  1  made  a  con- 
tact. I  marked  the  position  in  the 
GPS  (Global  Positioning  System) 
receiver.  Many  of  the  A-O-27 

I  operators  collect  grid  squares,  and 


data  is  needed,  and  due  to  the  70- 

cm  uplink  and  downlink,  it^s  not 
possible  to  operate  full  duplex. 
The  necessity  for  sign ifi cam  Dop- 
pler correction  to  stay  in  the  re- 
peater passband  and  the  apparent 
lack  of  sensitivity  in  the  repeater's 
receiver  makes  operation  via  this 
system  more  difficult. 

Back  on  fand 

Taking  sateiiite  operation  along 
on  the  family  vacation  turned  out 
to  be  a  lot  of  fun  1  wasn't  on  a 
expedition  and  I  didn^t  make  that 
many  contacts.  It  was  just  an  en* 
tertaining  experiment  for  those 
moments  that  would  have  gone  to 
waste  in  from  of  a  TV  or  a  gam- 
ing table  in  the  casijio. 

Since  the  cruise  1  have  noticed 
other  stations  trying  out  HTs  and 
mobile  rigs  on  A-O-27.  Many 
have  been  doing  this  for  quite  a 


Lettebs 

Continued  from  page  7 

Inierncl  through  our  home  page 

(http://www,feisi.com/"'aaOof). 

You  can  breathe  a  sigh  of  re- 
lief, Wayne,  because  my  teach- 
ing methods  would  please  you. 
My  students  are  given  numerous 
opportunities  to  expcrtment  and 
discover.  The  basis,  of  course. 
is  amateur  radio,  but  their 
imaginations  are  free  to  create 
and  design. 

Wayne,  the  Andover  Schools 
Amateur  Radio  Club  would  like 
to  exiend  you  an  invitation  to 
come  and  visit  us,  I  think  you*d 
be  proud. 

Hmm,  maybm  ill  get  invited 
to  a  Wichita  hamfest  and  have  a 
chance  to  meet  your  students,  I 
hope  s&\..  Wayne > 

Fred  Ordway  KI«QK:  Vm 
the  Official  Observer  Coordina* 
tor  for  the  ARRL  Los  Angeles 


while.  At  my  office  in  Houston 
Ken  KC5WXV  and  [  have  tried  a 
few  more  experiments  with  A-0- 
27  during  coffee  breaks.  Using  his 
Yaesu  FT5 1 R  dual-band  HT  and 
a  Larsen  dual- band  mag- mount 
whip  antenna  we  could  easily  hear 
activity  on  A-0-27,  but  had  mar- 
ginal  success  getting  Ihraugh  the 
FM  pileup  to  make  a  QSO.  Wc 
then  added  a  Mirage  DD-35  dual- 
band  amplifier  and  had  success. 
The  Mirage  amplifier  is  adver- 
tised as  a  full-duplex  unit.  When 
using  full  power  output  on  tw^o 
meters  (about  45  watis),  we  no- 
liced  some  desensing  of  the  70- 
cm  downlink  signal  from  the 
satellite.  An  AOR  AR  8000  scan- 
ner on  a  separate  antenna  did  not 
exhibit  any  desense,  but  there  are 
some  issues  with  the  power  con- 
nections and  ground  points  that 
naay  provide  some  cures  for  the 
single  HT/amp/anienna  system. 

There  have  been  complaints 
about  the  congestion  on  the  single 
channel  FM  transponder  on  A-0- 
27,  but  it's  in  orbit,  it's  sensitive 
and  it  works.  While  we  wait  for 
the  launch  of  Phase  3D,  there's 
still  a  lot  of  activity  via  low-earth^ 
orbit  hamsats.  Plot  some  A-O-27 
orbits  and  listen.  Those  dual  -band 
HTs  are  good  for  a  lot  more  than 
just  talking  to  someone  on  tlie 
other  side  of  town. 


Section.  I  believe  that  the  OO 
program  has  been  designed  for 
failure.  It  is  a  stalling  and  pass 
the  buck  vehicle  for  the  local 
FCC  engineers-in~chargc.  The 
system  fails  because  the  FCC 
does  not  enforce  the  rules. 

Now  the  ARRL  in  its  med- 
dling (by  a  radio  club  that 
represents  less  than  20%  of 
amateur  radio  operators)  is 
pushing  its  way  into  the  regula- 
lory  process  with  National 
Repealer  Coordination. 

If  you  look  at  the  amount  of 
amateur  radio  spectrum  that's 
available  for  coordination  you'll 
see  that  in  the  three  main  VHF/ 
UHF  bands  approximately  66% 
is  subject  to  coordination. 

Many  of  the  coordination 
groups  are  made  up  of  the  Good-  ' 
Old-Boy  network.  They  started 
their  own  frequency  coordina- 
tion group  to  meet  their  special 
interests.  They  do  not  represent  | 
the  amateur  community  and 
tend  to  protect  their  own  self- 
iniercsts.  When  an  amateur  has 
to  pay  membership  to  belong  to 
a  frequency  coordination  group 
to  get  his  repeater  coordinated, 
and  only  coordinated  repeaters 
may  vote  for  the  officers  and 
rules,  it  is  obvious  that  the 
program  is  a  sham. 

Part  97  and  specifically 
897.101(b)  states.,.  "No  fre- 
quency will  be  assigned  for  the 
exclusive  use  of  any  station/* 
The  FCC  has  made  the  regula- 
tions so  that  everyone  can  par- 
ticipate in  the  hobby.  §97.205(a) 
says  that  any  amateur  station  li- 
censed to  a  holder  of  a  Techni- 
cian, General,  Advanced  or 
Extra  Class  operator  license 
may  be  a  repeater. 

Now  the  ARRL  and  the  fre- 
quency coordinators  that  are 
made  up  of  repeater  owners  are 
attempting  lo  gain  a  vehicle  to 
maintain  their  status  quo  and 
deny  or  attempt  to  deny  others 
full  participation. 

1  urge  everyone  to  study  the 

ARRL  and  National  Frequency 

Coordinators  proposals  to  see 

how  a  private  group  will  take 

away  our  rights  and  limit  our 

participation  in  the  hobby.  This 

is  bad  for  amateur  radio.  The 

ARRL  must  be  stopped, 

if  coordination  could  be  done 

the  way  GMRS  repeaters  are 


licensed,  there  would  be  no 
problem  and  no  one  would  be 
denied.  On  the  GMRS  channels 
it  is  only  a  matter  of  filling  out 
the  papers  and  writing  a  check, 
Everyone  is  on  the  a  level  play- 
ing field.  If  ihc  ARRL  gets  its 
way  there  will  be  no  level  play- 
ing field,  only  a  continuation  of 
a  system  of  corruption,  bribes 
and  favoritism.  If  you  are  not  in 
the  clique,  you  can  lose. 

The  band  plans  are  estab- 
lished for  everyone  and  that  en- 
ables ail  of  us  to  participate  in 
the  various  areas  from  CW, 
weak  signal,  ATV,  digital*  SSB, 
FM  and  repeaters.  This  proposal 
will  significantly  diminish  the 
level  of  participation  of  every 
amateur  operator  for  the  benefit 
of  a  few.  I  do  not  want  to  relin- 
quish my  freedom  to  a  bunch  of 
setf-servingf  self-appointed 
Good-Old- Boys  (and  -Girls). 

Troublemaker..,  Wayne. 


Carlton  Davis  NQ3Y.  1  read 

Marshall  Emm's  review  of  the 
Green  Mountain  20  Meter  CW 
QRP  transceiver  in  the  June  '96 
issue.  The  review  and  the  low 
price  inspired  me  to  go  out  and 
buy  one  from  Small  Wonder 
Labs.  The  kit  was  easy  to  build, 
but  I  would  not  recommend  it  to 
an  inexperienced  builder.  A  be- 
ginner can  probably  assemble 
the  kit  with  the  aid  of  a  more  ex- 
perienced builder.  I  purchased 
the  30  meter  version.  30  meters 
has  the  long  range  capabilities 
of  20  meters  and  the  short  to 
medium  range  capabilities  of  40 
meters.  In  addition,  since  con* 
testing  is  not  allowed  on  30 
meters,  it  is  easier  for  a  QRP  sta- 
tion to  have  weekend  rag  chews 
without  battling  the  kW  boys. 
Since  I  check  my  work  as  1  as- 
semble, the  kit  went  together  in 
three  evenings.  It  took  me 
Continued  on  pc^  75 


Hcro'l  what  people  are  saying  about  th@  best  propagation  softwi^re  ovailable: 


This  is  a  cool  productl  -Ham  R^dk  Online 

WVx  will  become  a  powerful  force  in  die  field  of  HF-pmpagarion 

prediction  and  analvsis.  -  QST 

HFx  figiures  among  fbe  most  complete  and  best  de^'eloped 
prediction  sofware  cools.  -  Megahertz 

Very  intuitive  and  visual .  .  .  easy  to  understand!  —  GQ  (Japan) 

It's  uncannv  how  accurate  (HFx)  Is*  -  N9VHW 


Check  out  our  web  site  fbr  more 
informs  [ion.  Take  ihe  guided 
tour  or  download  a  demo  copy 
and  try  it  oui  I'ourselfi 

http://tim^w.psrv.com/hfxf 


For  more  iafomiadon  or  to 
Ofder,  C3^  or  write  us  atr 

Padfic-Sierra  Resca:ich  Corporaiion 

2901  2Sth  Stiect,  Suiic  300 

Santa  Monica,  CA  90405-2938,  USA 

l-800'820-4PSR 

FAX:  310-314-2323 

Ouf$ide  di£  U.S.  &  Canada: 

310-314-2300 

E-maiL  hfi£%mgaie^psrv.com 

Visa  and  MascerCaid  atcqiiccd 
S 129-00  postpaid  worldwide 
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Antenna  basics. 
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It's  time  to  look  at  antennas.  Al- 
though we'll  look  primarily  at  trans- 
mitting antennas,  it's  important  to 
note  that  a  good  transmitting  antenna 
will  also  generally  work  well  for  receiv- 
ing (though  not  always  the  other  way 
around). 

The  dipole  antenna 

Previously,  we  learned  that  a  1/4- 
wavelength  section  of  transmission  line 
that  is  open  at  the  far  end  looks  like  a 
short  at  its  input.  Let's  now  take  such  a 
section  of  balanced  line,  and  connect  it 
to  an  RF  signal  generator,  as  at  Fig.  la. 


1/4  wavelength 

— 1 


RF 
generator 


^ 


a.  Transmission  line 


o 


RF 
generator 


I 


b.  Antenna 


Q 


i 


Fi^.  1.  A  transmission  line  vs.  an  antenna. 
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Since  the  generator  sees  a  short  circuit,  it 
is  not  feeding  any  power  into  the  cable. 
That  is,  there  Is  current,  but  no  voltage; 
since  the  power  is  the  product  of  current 
times  voltage,  the  power  leaving  the 
generator  must  be  zero.  That  makes 
sense,  since  thei^e  is  no  place  for  any 
power  to  go. 

Now  let's  separate  the  two  wires  of 
the  balanced  line,  bending  them  com- 
pletely out  so  they  point  in  opposite  di- 
rections, as  in  Fig,  lb.  If  we  now  take 
some  measurements,  we  will  see  that 
there  is  not  only  current  flowing  out  of 
the  generator,  but  there  is  also  a  voltage 
across  its  output.  (And,  for  the  purists 
among  our  readers,  the  current  and  volt- 
age are  in  phase.)  There  is  thus  power 
leaving  the  generator  and  going  into  the 
wires.  So  where  is  it  going? 

What  is  happening  is  that,  by  opening 
up  and  separating  the  two  wires,  we 
have  changed  the  transmission  line  into 
an  antenna.  The  power  coming  out  of  the 
generator  is  being  transmitted  out  into 
space.  If  we  actually  measured  the  im- 
pedance looking  into  the  antenna  of  Fig, 
lb,  we  would  measure  a  resistance  of 
about  73  ohms,  rather  than  a  short  cir- 
cuit. If  the  generator  outputs  the  voltage 
V,  then  the  power  going  into  the  antenna 
is 

P^Y2    v2 

R  "73 

Look  back  at  Fig,  1  again.  The  small 
straight  arrows  along  the  wires  show  the 
current  direction  ai  some  particular  in- 
stant of  time.  In  each  case,  the  current  on 
the  top  wire  comes  out  of  the  generator, 
while  the  current  in  the  bottom  wire 
goes  back  into  the  generator.  In  the 
transmission  line,  the  two  currents  go  in 


opposite  directions,  while  in  the  an- 
tenna, the  two  currents  both  go  in  the 
same  direction — up. 

These  two  currents  both  cause  mag- 
netic fields  to  go  around  the  wires;  these 
go  in  a  circle  around  each  wire,  and  are 
shown  ill  Fig,  1  as  small  circles,  with 
liny  arrows  indicating  the  direction  of 
the  magnetic  field. 

In  the  transmission  line.  Fig*  la,  the 
two  currents  go  in  opposite  directions, 
and  so  the  two  magnetic  fields  also  go  in 
opposite  directions.  Moreover,  the  two 
currents  are  equal,  so  the  two  magnetic 
fields  are  also  equal.  So  they  cancel 
That  is,,  if  you  were  to  stand  a  few  feet 
away  froim  the  wires,  you  couldn't  mea- 
sure any  magnetic  field  because  the  two 
canceL 

In  the  antenna,  however,  the  currents 
in  the  two  wires  always  go  in  the  same 
direction.  Hence  the  tuagnetic  fields  also 
go  in  the  same  direction.  So,  if  you  were 
to  stand  back  a  few  feet,  you  would 
be  able  to  detect  the  magnetic  fields  (if 
you  have  sensitive  enough  equipment) 
because  they  add,  rather  than  canceL 

In  addition  to  generating  a  magnetic 
field,  the  antenna  wires  also  generate  an 
electric  field. 


DETOUR 


The  concept  of  a  field  is  hard  to  ex- 
plain, yet  important  for  us  to  understand. 
In  simple  terms,  a  field  is  a  system  of 
forces  filling  some  space,  which  can 
cause  something  to  move.  An  analogy  is 
the  wind  in  a  storm.  At  any  particular 
spot,  the  wind  has  a  certain  strength  and 
a  direction.  If  you  let  a  balloon  loose  at 
that  spot,  the  wind  will  move  it.  How 
fast  it  moves  depends  on  the  strength  of 


the  wind  (field)  at  that  *ipot,  and  the  di- 
rection it  moves  depends  on  the  direc- 
tion of  the  wind  (field)  at  that  spot. 
Moreover,  as  it  moves  from  one  place 
to  anothen  the  balloon  liiay  change  its 
modon  because  the  field  ai  the  new  loca- 
tion may  have  a  different  strength  and 
direction. 

The  current  through  the  wires  causes 
a  magnetic  field  which,  at  any  particu- 
lar spot  in  space,  has  a  certain  strength 
and  a  certain  direction.  Fig,  1  doesn^t 
show  the  strength,  but  the  arrows  on 
the  circles  show  the  direction.  Il\ you 
place  a  compass  on  the  field,  the  arrow 
shows  which  way  the  compass  would 
point. 

We  can  also  generate  an  electric  field, 
in  a  different  way.  Suppose  we  have  two 
metal  balls,  as  in  Fig,  2,  and  place  a  lot 
of  negative  charges  (electrons)  on  the 
top  ball,  and  a  lot  of  positive  charges 
(protons)  on  the  bottom  ball,  as  shown. 
If  you  now  place  a  single  electron  at  the 
spot  labeled  '*A/'  ihaf  electron  will  move 
(assuming  there's  noiliing  in  its  way). 
The  famous  rule  in  eleciricity  is  that 
"Unlike  charges  aiiracL  while  like 
chiirgcs  repel  each  other/*  The  protons 
on  the  bottom  ball  will  attract  the  lone 
electron,  while  the  electrons  on  the  top 
ball  will  repel  it,  so  the  electron  v^ill 
move  dow^n,  in  the  direction  of  the  ar- 
row. So  the  charges  on  the  two  mctul 
balls  generate  a  field  w^hich  can  cause 
that  electron  to  move. 

In  the  same  w  ay,  electron  B  will  move 
dow^n  and  to  the  left,  also  in  ilic  direction 
of  the  arrow,  and  electron  C  will  also 
move  in  the  direction  shown  by  the  ar- 
row. The  thin  curved  lines  going  through 
electrons  B  and  C  show^  tlie  direction  of 
that  field — the  path  that  the  electron 
would  take.  We  could  draw  an  entire  se- 
ries of  lines  in  Fig.  2.  which  would  show 
the  path  an  electron  would  take  if 
dropped  anywhere  in  the  space  around 
the  two  balls.  These  lines  would  then 
specify  the  direction  of  the  field. 


END  OF  DETOUR 


So  let  s  take  another  look  at  the  an- 
tenna shown  in  Fig,  3.  Imagine  that  the 
small  arrows  along  the  wires  indicate  the 
flow  of  electrons  along  the  wires.  Elec- 
trons flow  up  on  the  top  wire,  eventually 
generating  an  excess  of  electrons  at  its 


Fig.  2<  An  eleciric  field. 

tip.  At  the  same  time,  electrons  flowing 
upward  on  the  low  er  w  ire  leave  a  lack  of 
electrons — or  an  extra  number  of  pro- 

tons^at  the  end  of  the  boiioni  wire.  So 
we  now  have  a  negative  charge  at  the 
top,  and  a  positive  charge  ai  the  boitom. 
This  generates  an  electric  field,  just  as 
the  two  charged  balls  generated  in  Fig. 
2, 

At  the  same  time,  the  currents  in  the 
two  wires  generate  the  magnetic  field, 
which  circles  the  wires  as  shown  by  the 
arrows  on  the  circles  around  the  wires. 

^^AM  broadcast  stations  often 
float  their  antenna  towers  on 

a  raft  in  the  middle  of  a 
swampy  since  the  water  in  the 

swamp  makes  it  a  good 
conductor^' 


Magnc^Lic  field 


Electric  field 


Remember,  though,  that  the  voltage 

and  current  are  constantly  changing.  The 
generator  is  sending  out  a  high  fre- 
quency carrier — a  high  frequency  sine 
wave  with  some  modulation  on  it.  So 
both  the  magnetic  and  electric  fields  are 
constantly  increasing  and  decreasing, 
and  even  changing  direction,  as  the  volt- 
age changes  from  positive  to  negative 
and  vice  versa. 

The  next  step  in  our  explanation  re- 
quires a  leap  of  faith;  it  can't  be  justified  ^ 
without  a  lot  of  math.  In  1873,  James 
Clerk  Maxwell  published  a  set  of  equa- 
tions called  (surprise!)  Maxnells  Equa- 


J 


Fig.  3.  Fit* Ids  around  a  dipole. 


Electric  field 


Magnetic  field 

»- 


Fig.  4.  Fields  with  vertical  polarization. 

(Urns,  which  show  that  the  magnetic  and 
electric  fields  interact.  What  essentially 
happens  is  that  buildup  and  collapse  of 
the  electric  field  pushes  the  magnetic 
field  away  from  the  antenna;  in  exactly 
the  same  way,  the  buildup  and  collapse 
of  the  magnetic  field  pushes  tlie  electric 
field  outward.  The  result  is  an  electro- 
magnetic Geld  which  radiates  outward 
from  the  antenna  into  space,  like  a  radio 
wave.  This  electromagnetic  wave  ex- 
plains not  just  radio  and  TV  waves,  but 
even  light,  which  is  just  another  kind  of 
electromagnetic  wave,  though  of  much 
higher  frequency  (and  shorter  w^ave- 
length)  than  even  microwaves. 

In  short*  the  two  1/4- wavelength  wires 
in  Fig,  3  make  up  the  simplest  kind  of 
antenna,  called  a  dipole.  Most  dipoles, 
however,  rather  than  consisting  of  verti- 
cal wires,  are  horizontal.  Note  that  the 
currents  in  the  two  halves  of  the  dipole 
need  to  be  equal  hut  opposites.  The  di- 
pole therefore  needs  a  balanced  trans- 
mission line;  it  cannot  be  properly  fed 
bv  a  coax  cable. 

Antenna  poiarization 

If  you  stand  hack  from  the  vertical  di- 
poJe  antenna  of  Fig,  3  and  watch  die 
electrical  and  magnetic  fields  go  through 
space  past  you^  because  the  dipole  an- 
tenna goes  up-down,  you  wtlt  note  that 
the  electric  field  is  always  up-down, 
while  the  maimetic  field  soes  lefl-rieht, 

^.  hv  *-■ 

as  shown  in  Fig.  4.  This  is  called  vertical 
polarization,  and  the  antenna  is  verti- 
cally polarized.  If  the  antenna  was  hori- 
zontaK  then  the  signal  would  he 
horizontally  polarized  as  well. 

The  best  way  to  receive  a  verticany- 
polarized  signal  would  be  with  another 
vertically-polarized  antenna.  The  elec- 
tric field  will  make  electrons  in  the  an- 
tenna move  up  and  down  (causing  an 
elecu-ic  current),  and  the  magnetic  field 
chaneintf  around  the  receiving  antenna 
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Fig,  5*  The  li4-wave  vertical. 

will  also  make  electrons  move  up  and 
down  (also  causing  an  electric  current). 
If  ihe  receive  antenna  were  horizonially 
polarized,  ihen  the  current  flow  in  ihe 
wire  would  be  across  the  diameter  ol"  the 
wire,  not  alona  it,  and  I  he  receiver 
would  receive  very  little  signal.  So  we 
AMd  lo  pay  some  alleniion  tt>  the  polar- 
ization of  aniennas.  For  example,  most 
AM  broadcast  stations  use  tall  towers  as 
the  antenna;  these  are  vertical  and  so  a 
vedical  antenna  (tike  a  car  anienna) 
works  well.  TV  stations,  on  the  other 
hand,  always  use  horizontal  transmitting 
antennas,  so  you  need  a  horizon  tally-po- 
lar i/.cd  antenna  to  receive  them. 

Satellite  communications  are  a  prob- 
lem, since  satellites  sometimes  rotate  in 
space,  and  signal  polarization  is  also  af- 
fected by  traveling  through  the  earth's 
atmosphere.  So  satellites  often  use 
circular  pokirization.  This  involves 
two  antennas,  one  horizontal,  the  other 
vertical  positioned  !/4  wavelength  be- 
hind each  other,  and  both  transmitting 
the  same  signal  The  signal  from  the 
closer  antenna  arrives  first  with  one  kind 
of  polarization:  the  signal  from  the  other 
arrives  1/4  of  a  cycle  later,  but  is  polar- 
ized at  90  degrees  from  the  other.  So 
it  looks  as  though  it  has  turned  90  de- 
grees. Depending  on  how  you  position 
the  antennas,  you  get  cither  right-hand 
or  left-hand  rotation. 


Fig,  6,  Radiatioft  pattern  around  a  verticai 
dipofe. 
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1/4- wavelength  vertical  antenM 

A  vertical  antenna,  such  as  the  whip 
you  might  see  on  a  police  car,  is  basi- 
cally half  of  a  dipole,  as  sho%vn  in  Fig,  5. 
Suppose  you  w^ere  to  take  just  one  1/4* 
wavelength  wire,  but  position  it  verti- 
cally above  a  mirror,  as  shown.  If  you 
then  look  al  the  wire's  rellection  in  the 
mirror,  you  would  think  that  there  are  in 
fact  two  wires — a  dipnle.  The  *'mirror" 
under  the  antenna  is  called  a  ground 
pfane^  and  it  makes  the  vertical  antenna 
look  like  adipole. 

Because  radio  waves  reflect  from  a 
conducting  surface,  any  large  sheet  of 
metal  will  act  as  a  ground  plane.  So 
mounting  a  1/4-wave  whip  on  a  metal 
surface,  such  as  a  car  rool",  works  wclL  If 
a  vertical  antenna  is  mounted  on  the 
ground,  it's  necessary  to  make  the 
ground  under  it  more  conductive  so  tt 
acts  as  a  better  mirror  Commercial  AM 

^^Ifyou  could  see  the  three- 
dimensional  radiation  pattern, 
it  would  look  like  a  donut.'^ 

broadcast  stations  often  fioat  their  an- 
tenna U)W'ers  on  a  raft  in  the  middle  of  a 
swamp*  since  the  water  in  the  swamp 
makes  it  a  good  conductor.  (Incidentally, 
the  tower  doesn't  actually  touch  the 
ground  under  it.  The  base  of  the  tower 
sits  on  an  insulator)  Amateur  radio  op- 
erators, on  the  other  hand,  often  buiy 
wires  (called  radials)  In  the  ground 
around  the  vertical  antenna.  They  are 
called  radials  because  they  spread  out- 
ward from  the  antenna,  like  the  radii  of  a 
circle.  Radials  are  also  needed  when 
mounting  a  whip  anienna  on  the  body  of 
a  car  with  a  Fiberglas"^  body:  hams  of* 
ten  use  conductive  aluminum  tape  for 
that  purpose. 

In  order  to  "see"  a  lull  rellection  of 
the  wire,  the  ground  plane  has  to  extend 
far  enough  out  from  the  vertical  antenna. 
It  should  extend  at  least  1/4  wavelength 
out  in  each  direction,  although  more  is 
better  Even  so,  imagine  that  the  ground 
plane  is,  say,  the  length  of  the  l/4-wave 
whip.  If  you  look  at  it  from  above,  you 
see  the  reflection  of  the  whip  in  the 
ground  plane,  hut  if  you  look  from  a 
shallow  angle,  you  only  see  a  very  small 
part  of  the  whip  in  the  **mirror.''  Hence  a 
vertical  lends  to  transmit  slighdy  upward, 
rather  than  horizontally  along  the  ground. 


Fig,  7,  Dipole  vertical  radiuiion  pauern. 

Since  there  is  no  bottom  wire  to  the 
antenna^  there  is  no  place  to  connect  the 
second  wire  in  a  balanced  transmission 
line.  Hence  vertical  antennas  are  usually 
fed  with  coax  cable-  The  inner  conductor 
goes  to  the  vertical,  while  the  imter 
shield  connects  to  the  ground  plane  just 
under  or  next  to  the  w^hip.  Since  there 
is  only  half  of  a  dipt^le,  the  impedance 
of  the  whip  is  1/2  of  the  dipolc*s  im- 
pedance, or  about  37  ohms* 

Radiation  patterns 

The  term  "radiation  pattem''  describes 
the  directionality  of  an  antenna.  An  an- 
tenna vvhich  transmits  (or  receives) 
equally  in  all  directions  is  called  an  iso- 
tropic  antenna.  But  there  is  no  such 
thing— ii  is  impossible  to  build  one.  in- 
stead, every  real  antenna  transmits  better 
in  some  directions,  and  worse  in  others. 

Consider,  tor  example,  a  plain  vertical 
dipole  as  show  n  in  Fig.  3.  You  might  see 
such  an  anienna,  tor  instance,  hung  from 
a  weather  balloon,  with  the  transmitter 
actually  hanging  in  the  middle  of  the  cUi- 
lenna.  Such  an  antenna  would  transmit 
equally  well  in  all  horizontal  direc- 
tions— north,  south,  east,  and  west.  If 
you  imagine  fhai  we're  flying  above  the 
antenna,  looking  dt>wn  at  it,  we  would 
draw  the  horizontal  radiation  pattern  as 
in  Fig>  6.  The  small  X  in  the  middle  sig- 
oilles  the  position  of  the  antenna,  and 
the  circle  around  it  shows  ihe  directions 
in  which  it  transmits.  Because  the  radius 
of  the  circle  is  the  same  in  all  directions, 
the  signal  strength  is  also  the  same  in  all 
directions.  We  sa)  that  such  an  antenna 
is  omnidirectional .  (On  the  other  hand, 
an  ellipse  which  was  lunger  north-south 


Fig,  8.  I/4-wme  vermal  radmium  pattern. 


than  east- west  would  mean  that  there  is 
more  signal  gt>ing  north  and  south  than 
east  and  west.) 

If,  on  the  other  hand,  you  look  at  the 
antenna  froni  the  side,  you  would  note 
that  it  transmits  fairly  well  horizontally, 
but  not  at  alt  up  or  down.  That  is  because 
the  dipiile  doesn't  send  (or  receive)  aaiy 
signal  off  the  ends  of  the  wire.  In  this 
case,  the  vertical  radiation  pattern  (as 
seen  from  tlic  side)  would  look  like  the 
figure-8  pattern  in  Fig.  7.  Since  the  pat- 
tern h  actually  threedimensiunal,  it 
looks  more  like  a  donul:  w^hat  we  see  in 
Fig,  7  is  just  a  cut  through  the  donui, 

A  1/4-wavclength  vertical  antenna, 
has  the  same  omnidirectional  horizontal 
radiation  pattern  as  Fig.  6,  byi  its  verti- 
cal radiation  pattern  is  more  like  Fig,  8, 
since  it  transmits  slightly  upward  rather 
than  straight  to  the  side>s. 

Directional  antennas 

Although  a  single  vertical  antenna 
has  an  omnidirectional  horizontal  ra- 
diation pattern,  it  is  possible  to  change 
that  by  using  two  or  more  vertical  an- 
tennas. You  may  have  noticed  that 
many  AM  broadcast  stations  use  more 
than  one  lower.  This  allows  them  to 
tailor  their  rudialion  pattern  to  their 
coverage  area.  If  ihe  stalion  is  on  one 
end  of  a  city»  it  may  warn  to  direct 
more  of  its  power  toward  ihal  city,  and 
less  to  other,  less-populated  areas.  In 
addition,  some  radio  stations  must  re- 
duce their  iransmitted  power  in  some 
directions  so  as  not  to  interfere  with 
stations  farther  away. 


Fig.  10.  Ciirdioid  pattern  from  (he  anfenmis 
in  Fig.  9. 

Fig.  9  shows  an  example.  Suppose  a 
station  has  two  towers,  A  and  B,  sepa- 
rated by  1/4  w  avelength  from  each  other. 
fed  by  two  different  lengths  of  coax 
cable,  so  that  the  cable  to  tt>wer  A  is  1/4 
wavelength  shorter  than  the  one  to  tower 
B. 

Now  imagine  that  you  are  at  the  far 
right  of  the  drawing,  east  of  the  anten- 
nas. The  signal  from  lower  B  gets  to  you 
1/4  cycle  sooner  than  the  one  from  tower 
A  (since  it  is  closer  to  you),  but  since  it 
had  a  longer  cable,  it  was  transmitted  1/4 
cycle  laten  So  the  transmitted  signals 
from  the  two  antennas  arrive  at  your  lo- 
cation at  the  same  time  iji  phase,  and 
they  add. 

On  I  he  other  hand,  suppose  you  are  at 
the  far  left  of  the  drawing,  west  of  the 
antennas.  The  signal  from  tower  B  gets 


A 


B 


1/4  wavelength 
shorter  than 


Fig.  9.  Typical  AM  br<mdcast  station  tanvrs. 


to  you  1/4  cycle  later  (since  it  is  (arther 
away.)  It  was  also  transmitted  another  1/ 
4  cycle  later  (because  of  the  longer 
cable),  so  it  arrives  at  your  iocatitvn  1/2 
cycle  later  than  the  signal  from  tower  A. 
The  two  signals  arc  therefore  out  of 
phase,  and  they  cancel.  So  the  station 
transmits  well  to  the  east,  but  not  to  the 
west.  The  resulting  radiation  pattern  in 
Fig.  10  is  called  a  cardioid  because  it  re- 
sembles a  heart  shape. 


DETOUR 


The  accompanying  program,  written 
in  plain  IBM  BASIC,  lets  you  plot  the 
radiation  patterns  of  various  combina- 
tions of  vertical  antennas. 

To  run  it,  you  must  first  specify  how 
many  vertical  towers  or  whips  there  are. 
Then  for  each  one  you  must  specify 
where  it  is  in  relation  to  the  transmitter 
(compass  direction  in  degrees,  and  dis- 
tance from  the  transmitter  in  wave- 
lengths), the  length  of  the  feed  cable 
from  the  transmitter  fin  wavelengths), 
and  the  attenuation  in  the  cable  (includ- 
ing any  attenuation  added  on  purpose — 
for  example,  one  of  the  towers  may 
purposely  be  getting  reduced  power  to 
change  the  pattern). 

Fig-  II  shows  the  radiation  pattern  for 
a  two-tower  setup,  where  one  lower  is  1/ 
4  w^avelength  north  (0  degrees)  from  the 
transmitter,  and  the  other  is  1/4  wave- 
length south  (ISO  degrees).  Both  arc  fed 
with  a  cable  1/4  wavelength  long,  and 
both  get  equal  power  (assuming  0  dB 
loss).  You  see  that  we  get  a  figure-8  pat- 
tern. Listeners  to  the  east  and  west  get 
the  same  signal  from  bodi  towers,  so  the 
two  signals  add.  Listeners  north  and 
south,  however,  get  the  two  signals  1/2 
cycle  apart  (because  one  tow^r  is  1/2 
wavelength  closer  than  the  other)  and  SO 
the  two  signals  cancel  You  can  experi- 
ment with  different  combinations  in  the 
program. 


END  Of  BETOIR 


The  above  examples  were  all  based  on 
AM  broadcast  station  towei^;  in  that 
case,  the  towers  are  actually  fed  from  the 
transmitter  through  some  sort  of  a 
matching  network.  It  is  possible,  how- 
ever, to  build  a  directional  antenna  with- 
out acmally  supplying  power  to  ihc  other 
components.  Fig,  12  shows  how;  it's  a 
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50  INPUT 
60  INPUT 
70  INPUT 
80  INPUT 


10  ^  PROGRAM  TO  GRAPH     ANTEJ^NA  RADIATION  PATTERNS 

20  INPUT  ^number  of  towers  =  '^ ;  NR 

30  FOR  1=1  TO  NR 

40  PRINT  *For  tower";  1;  ''enter:'' 

*•  Angle  {0  degrees  =   north)";  Al^GLE 
'^  Dist,  (in  wavelengths) ";  DIST 
*  Cable  length  (wavelengths)"?  TL(I) 
■  DB  attenuation" ;  DB 

90  GAIN(I)=10"^tDB/20) 

100  Y(I)=DIST  *  COS (ANGLE/57-2957795) 

110  X(I)=DIST  *  SIN {ANGLE/57, 2957795) 

120  NEXT  I 

130  '  SET  UP  SCREEN 

140  KEY  OFF 

150  SCREEN  2 

160  CLS 

170  *  calculate  and  plot 

180  LINE  (0, 100)-(639,100) 

190  LINE  (320,0)-(32a,199) 

200  FOR  D=0  TO  3  60 

210  XSUM=0  :  YSUM=0 

220  X=1000  *  COS (D/57. 2957795) 

230  Y=1000  *  SIN(D/57*2957795) 

240  FOR  R=l  TO  NK 

250  DIST=SQR{  (X-X(R)  )^2  -i-  tY-Y{R))^2) 

260  PHASE=DIST  +  TL(R) 

270  MAG=GAIN(R)*3000/SQR(DIST)/NR 

280  XSUM=XSUM+MAG  *  COS (PHASE*2*3 

290  YSUM=YSUM+MAG  *  SIH( PHASE* 2*3 

300  NEXT  R 

310    TOTAL=SQR  ( XSUM^ 2  +YStM"2 ) 

320  X^320+2.4* {TOTAL*COS (D/57 . 2957795) ) 

■330  Y=100-TOTAL*SIN{D/57 .2957795) 

340  IF  D=0  THEN  LINE  -(X,Y),,,0 

350  IF  DO  THEN  LINE  -{X,Y) 

360  NEXT  D 

370  IF  INKEY$:=''^  THEN  370  ELSE  SCREEN  0  :  STOP 


14159) 
14159) 


beam  anlcnna,  also  ollcn  called  a  yagi  an- 
terina.  In  ihe  center  we  have  a  kxim, 
which  holds  a  number  of  elenienis.  One  of 
these,  connected  to  the  transmitter  by  Ihe 
feedliae,  is  called  the  driven  eknwiu  be- 
cause i\  is  aciually  drix  en  by  the  inmsmilter 
signal  It  esseniially  acts  as  a  dipole. 

Mounted  parallel  to  the  driven  element 
aie  one  or  more  paru^ifu:  ekmenls^  which 
are  not  dir^tly  connected  to  tbe  traosinit- 


Fig.  11,  A  figure -S  pattern  from  i  wo  lowers, 
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^  ten  There  is  usually  one  rejlector^  and  one 
or  more  directors.  Each  one  of  these  para- 
sitic elements  acts  as  a  separate  liide  luiieiiim 
A  normal  dipole  consists  of  two  !/4- 
wavelengih  pieces,  connected  to  a  trans- 
mission line.  Suppose,  however,  thai  the 
transmission  line  was  missing,  and  instead 
the  two  sections  of  the  dipcvle  were  shtirted 
together  in  the  middle.  Any  signal  received 
by  the  dipole  would  go  to  the  middle,  hit 
the  short,  be  totally  reflected  hack  into  the 
dipole.  and  then  be  rciransmitted  into  the 
air.  This  is  precisely  what  the  retleclor  and 
directors  do— since  they  are  so  close  to  the 
driven  element,  diey  pick  up  a  small 
amount  of  signal.  don*t  know  what  lo  do 
with  it,  and  so  they  send  it  right  back  out 

again.  The  signals  transmitted  by  the 
driven  element  and  netransmittcd  by  the 
pamsitic  elements,  then  add  or  subtract  lo 
make  the  overall  antenna  directional. 


Boom 


Directors* 


Driven  clement 

Rjcflccior* 
*Parasitic  etements 


Feed  line 


Fig.  12,  A  4-element  yagi  beam. 

Looking  at  Fig.  12,  you'll  note  that  the 
refI^:tor  is  slightly  longer  than  the  driven 
element  while  the  directors  are  slightly 
shorter.  The  diderent  lengths  change  the 
phase  angles  of  the  preOected  signals  to 
make  sure  that  the  signal  is  sent  in  the  cor- 
rect direction.  The  reflector  reilccis  the 
signal,  whereas  ttie  directors  act  as  a  lens 
lo  direct  the  sienal  forward.  The  arrow  in 
Fig,  12  is  at  the  front  of  the  antenna— ii 
shows  the  dirccuon  w  here  most  of  the  sig- 
nal goes  (the  other  end  is  obviously  called 
the  back). 

Fig.  13  shows  the  radiation  pattern  of 
a  typical  yagi;  we  assucne  that  the  an- 
tenna is  aimed  north  in  this  case.  Wc  see 
four  lobes:  one  major  lobe  which  shows 
that  most  of  the  power  goes  north,  and 
three  fninor  lobes  which  show  other  di- 
rections where  some  of  the  other  power 
goes.  Between  these  lobes  are  directions 
which  gel  no  power;  these  are  called 
}utlLs\ 

The  length  of  a  lobe  represents  the  gain 
of  the  antenna  in  that  direction.  We  will 
define  the  gain  of  an  antenna  next  time;  for 
now,  let's  just  note  thai  the  gain  of  this  an- 
tenna in  the  forward  or  fmni  direction  (to- 
ward the  directors)  is  higher  than  the  gain 
in  the  back  direction  (toward  the  reflector). 
The  ratio  of  these  two  gains  is  called 
the  froni-to-back  ratio  and  it  is  usually 
expressed  in  decibels. 


Major  \€ht 


\\ 
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Fig.  13.  Radiation  pattern  of  a  yagi 
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were  able  to  join  tte  milttaiy  in  World  War  n. 
When  1  went  all  aiound  Bitx>kI>Ti  on  my  roller 
skates,  visiting  the  hams  hsXal  in  the  Callbook. 
I  fiMind  thai  virttially  all  wem  active,  and 
almost  all  were  in  their  teens  or  20s, 

Today,  being  generous,  maybe  one  in 
four  American  licensees  is  active^  while  in 
Japan  almost  all  of  their  hams  are  active. 
For  me  this  explains  why,  though  we  have 
almost  three  times  as  many  licensees  as  we 
did  30  years  ago,  ihc  ham  bands  don*t 
soimd  any  more  crowded. 

What  would  our  bands  be  like  if  we  had 
five  million  hams?  Five  million  active 
hams?  It  sure  would  put  the  pressure  on 
our  developing  more  efficient  communica- 
tions systems.   We'd  also  ht  far  more 


active  in  our  microwave  bands.  The  JARL 
magazine  devotes  a  half  page  to  10  GHz 
activity!  Here,  other  than  as  a  way  to  pick 
up  a  few  extra  multipliers  in  a  VHF  con- 
test, what  activity  are  we  seeing  on  the 
band?  Yawn. 

With  5  million  American  hams — young 
hams — the  danger  of  losing  our  bands 
would  evaporate,  and  we  might  even  gen- 
erate enough  hlgh-lech  career  youngsters 
to  regain  our  lost  electronics  industries. 

If  you're  interested  in  helping  do  something 
about  this  situation  let  n^  know. 

Intruders 

You* re  probably  not  going  to  believe 
this,  but  I  have  it  on  good  authority  that 
several  hams  are  selling  ham  gear  for  pi- 
rate use,  and  in  most  cases  the  buyers 


aren't  even  being  made  aware  thst  they  are 
doing  anything  wrong.  This  has  to  do  with 
420  MHz  ATV  transmitters  used  being 
used  for  surveillance.  Some  ads  even  claim 
that  the  equipment  has  a  range  of  SO  miles, 
with  the  really  small  print  explaining  that 
this  requires  the  use  of  yagis,  though  it 
doesn't  explain  that  the  yagis  required 
are  huge  antennas,  and  not  well  suited  to 
hidden  TV  surveillance  work. 

Further,  both  the  ARRL  and  the  FCC 
have  been  made  well  aware  of  all  this 
problem,  but  neither  seems  to  care. 

Since  there *s  so  little  actual  ham  activity 
on  our  UHF  bands  they  are  wide  open  for 
illegal  commercial  uses. 

Is  this  all  a  matter  of  crooked  hams  doing 
this?  No:  As  I  understand  it,  Ham  Radio  Out- 
tetT**  got  taken  to  court  for  refusing  to  selj_a 
ham  rig  to  a  non-ham.  And  lost, 


Mf  Iff  Fbooucts  . 
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WASSCO  Announces  New 
Free  Catalog 

The  new  148-page  WASSCO  catalog  is 
chockful  of  great  doodads,  gizmos  and 
stuff  for  the  electronics  professional. 
There  are  tools  and  equipment  for  solder- 
ing»  testing,  static  control — you  name  it! 
New  products  from  Chemtronics^**  are 
featured*  as  well  as  Plato^™  shears  and 
Weller™  fume  extractors.  These  fume 
extractors  reduce  harmful  soldering  emis- 
sions by  99.99% — before  they  can  be 
released  into  the  environment. 

For  your  free  catalog,  write  WASSCO 
at  12778  Brookprinter  Place,  Poway  CA 
92064.  Phone  (800)  492-7726  or  (619) 
679-8787;  FAX  (619)  679-8909,  or  visit 
the  Web  site  at  http://wasscoxom* 
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Radio  BooksKop 


IPbone  |!0&274-7?73  or  m%^9l4-0G6}i,  FAX  £0^924-860,  or 
i6t  €nkr  iixm  on  pifi^e  WA  kt  oidenqt  lAfomMiOL 


Gmxt  ARRL  Books! 


AR 1 086-4  ARRL  Operatiiig  Manual 
Information  on  how  to  make  the  best  use  of 
your  station,  including  interfacing  with  home 
computers.  OSCAR,  UHF- VHF.  $22.00 

AR4173  Now  You*r«  Taikiiig!  AH  You  Need 
Ttt  Get  Your  Rrst  Ham  Radio  Lkense-A 
complete  study  guide  for  the  Technician  and 

Novice  written  exam,  ftactical  inforniation 
every  beginner  needs  is  written  ciearly  and 
simply  and  in  small  doses,  $19,00 

AR4734  ARRL  Antenna  Book.  Best  and 
most  highly  regarded  info  on  antenna 
fnndamentaJs,  transmission  lines,  design,  and 
construcuon  of  wire  antennas.  $30,00 

AR0402  Solid  State  Design  Good  basic 
information,  circuit  designs  and  applications; 
descriptions  of  receivers,  transmitters,  power 
supplies^  and  test  equipment  $15.00 

AR3177  ARRL  Spread  Spectrum  Schitk 
Book  From  a  deceptively  simple  beginning,  a 
group  of  experimenters  set  out  to  develop  first 
theoretical  and  later  practical  systems  for 
spread  spectrum  communications.  This  book 
consists  of  articles,  papers  and  government 
reports  that  document  the  process  whereby 
amateur  spread  spectrum  progressed  from  the 
drawing  board  to  the  airwaves.  $20.00 

AR466I  ARRL's  Antenr^s  &  Tecimiques 
for  Low^Band  DXing  can  be  your  ticli:ei  to 
low-band  success.  $20,00 
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EVERY  ISSUE  OF 

73  Amateur  Radio  Today 
on  Microfiche! 

The  entire  run  of  73  from  October 
1960  through  lastyear  is  available. 

You  can  haveaccess  to  the  treasures 
of  73  without  several  hundred 

pounds  ofbulky  back  issues.  Our 
24x  fiche  have  98  pages  each  and 
vrill  fit  in  a  card  file  on  your  desk 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers. 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  S285  plus 
S5  shipping  fUSA).  Annual 
updates  available  for  $10. 

Satisfaction  guaranteed  or  money 

back!      _  

^UCKMASTER 

6 1 96  Jefferson  Highway 

Mineral,  Virginia  23117 
540:894-5777-800:282-5628 
Internet:  info@buck.com 
Fax  540:894-9141  CZ^ 
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Numtmr  TQ  on  your  Feedback  card 


Optimizing  tlie  Hamfest 

Experience 


The  next  hamfest  flea  market  you  surf  can  he  even  more  rewarding. 


Ronald  Lumachi  WB2CQM 

73  Bay  26th  Street 

Brooklyn  NY  11214-3905 

E-mail:  wb2cqm@juno.com 


No  one  can  deny  that  certain  indi- 
viduals experience  pleasure 
when  Ihey  visit  a  flea  market, 
shell  out  some  bucks  for  an  item,  and 
subsequently  display  their  bargains  with 
great  pride.  Sometimes  it's  just  junk,  but 
who  will  argue  the  truism  that  beauty  is 
always  in  the  eye  of  the  beholder?  The 
same  phenunienoii  holds  true  for  the 
hamfest  participant  who  plans  to  visit  an 
event  thai  some  (even  my  wife)  have 
characierized  as  organized  chaos.  Per- 
haps, but  there  arc  redeeming  qualities. 
In  order  not  lo  be  overwhelmed  by  the 
size  and  complexity  of  the  activity,  it's  a 
good  idea  to  know  what  to  expect  and  to 
develop  a  plan  that  will  ensure  thai  if 
one  attends  a  hamfest,  one's  effons  will 
be  rewarded. 

For  the  first-time  "hamfester/'  the  pri- 
mary order  of  business  is  lo  check  the 
newlv  arrived  issues  of  73  and  other  ra- 
dio-aniaieur-relaied  pyblications  for  the 
listings  of  area  ham  Tests.  The  dates  are 


published  well  in  advance  of  the  event. 
You  will  probably  have  developed  a 

long  list  of  wants,  since  few  retail  sales 
nutlets  exist  to  offer  the  specialty  com- 
ponents required  to  complete  that  unique 
project 

If  the  event  is  not  local,  you  may  con- 
sider car  pooling  or  Traveling  with 
friends  or  radio  club  members  lo  save 
money.  It  lakes  some  planning  to  coordi- 
nate this  activity,  especially  if  a  group  is 
involved.  Fve  found  that  the  trip's  logis- 
tics are  ihe  least  complicated  aspect  of 

^^As  a  veteran  of  many 
hamfests  in  the  northeastern 

areas  J I  have  developed  a 
strategy  for  getting  the  most 
out  of  this  activity. 


jj 


Photo  A.  PL259ji  with  short  cut-off  lengths 
ofSti  cable  attached,  25 1  each. 
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ihis  adventure.  Once  you've  stniggled 
through  the  nighiiiiare  of  getting  tour  or 
five  hams  to  agree  on  a  single  travel 
strategy,  the  remaining  details  are  diffi- 
cult but  not  Impossible  to  resolve.  At 
worst,  ii  may  result  in  a  migraine  or  a 
bit  of  indigestion,  but  the  obstacles  are 
surmountable. 

As  you  arrive  al  the  parking  area,  it 
will  become  abundantly  clear  that 
you're  in  the  right  place.  You'll  be 
greeted  by  a  veritable  sea  of  mobile  an- 
tennas  and  a  host  of  call  sign  license 
plates.  Just  aboui  now  you'll  begin  lo 
wonder  where  all  these  people  came 
from — they* re  seldom  seen  during  the 
year  It  has  been  my  experience  that  only 


on  rare  occasions  will  you  encoimier  a 
ham  when  driving.  In  any  event,  try  to 
park  close  to  the  entrance  so  shuttling 
back  and  forth  with  purchases  is  not  a 
marathon  run. 

WTiere  to  begin? 

Techniques  for  maximizing  the  posi- 
tive experiences  of  participating  in  a 
hamfest  visit  begin  when  you  arrive  at 
the  gate.  It's  amazing,  hut  no  mailer 
what  time  you  get  lo  the  enlnince, 
there's  always  a  bunch  of  hams  queued 
up  and  chafing  at  the  bit  to  get  inside, 
YouMI  see  an  array  of  people,  including 
spouses,  XYLs  and  children,  bustling 
aboui  anxious  to  double-time  ihe  area, 
on  the  alert  for  that  elusive  bargain. 
They're  easy  to  recogni/c.  The  vast  ma- 
joriiy  of  ihcm  are  sporting  baseball  caps 
emblazoned  wilh  names  and  callsigns. 
Handhelds  are  cither  strapped  lo  their 
belts  or  stuffed  in  breast  pockets.  The 
conversation  is  lively  but  ihehamfesters 
are  focused  on  two  things:  They've  gol 
one  eye  on  iheir  WWV  coordinated 
watches,  while  the  other  scans  for  any 
iniiial  movement  through  the  entrance 
gate.  Gelling  past  that  obstacle  with  the 
minimum  of  delay  is  top  priority  at  this 
point. 

Here's  the  dope! 

As  a  veteran  of  many  hamfests  in  the 
New  York  City,  Connecticut,  New  Jer- 
sey, Maryland,  and  Pennsylvania  areas,  I 
have  developed  a  strategy  for  getting  the 


most  out  of  this  activity.  It's  been  refined 
and  tuned  and  works  well  for  me;  I  am 
certain  that  it's  worth  a  try  on  your  part 
Primarily,  Fm  addressing  those  who  are 
looking  for  particular  pieces  of  equip- 
ment, or  who  perhaps  need  to  acquire  a 
discrete  component  to  repair  or  com- 
plete a  piece  of  gear.  If,  on  the  other 
hand,  you're  just  out  for  an  interesting 
and  pleasurable  day  (with  no  particular 
motives  for  the  visit),  just  go,  browse, 
and  enjoy.  You'll  be  in  the  company  of 
thousands  of  hams,  each  with  a  unique 
agenda  for  the  day. 

Oddly  enough,  you'll  begin  what  will 
be  a  most  enjoyable  and  rewarding  ama- 
teur radio  experience  by  paying  your  en- 
trance fee  at  the  gate.  If  you  begrudge 
them  that  token  amount,  keep  in  mind 
that  it's  a  pittance  for  so  many  hours  of 
fun.  If  you  had  to  pay  even  minimum 
wage  to  the  tireless  army  of  volunteers 
and  coordinators  of  the  event,  the  price 
could  easily  be  tenfold.  You'll  save  time 

^^Socmiizing  ends  as  you  pass 
the  main  gate/^ 

if  you  have  the  correct  dollar  amount 
handy.  The  fee  is  usually  listed  in  maga- 
zines  and  newsletters,  along  with  other 
important  information  related  to  the 
event. 

It's  always  a  good  idea  to  get  there  as 
early  as  possible.  You'll  find  that  almost 
everyone  in  attendance  has  the  same 
game  plan;  it  must  be  intuitive  with 
hams.  They  know  very  well  that  high  in- 
terest items  go  quickly  so  you've  got  to 
be  Johnny- on-the-spot. 

Once  you're  through  the  gate,  dis- 
pense with  the  preliminaries  as  quickly 
as  possible  by  filling  out  your  door  prize 
ticket  stub  and  depositing  it  in  the  appro- 
priate container.  Bring  a  pen  (and  pad) 
with  you  in  order  to  avoid  the  crowd 
jockeying  for  the  writing  implements 
tied  to  the  ends  of  strings  at  the  sign- in 
table.  You'll  find  50  hams  waiting  to  use 
a  couple  of  pencils.  Don't  forget  to  com- 
plete this  chore,  and  determine  whether 
you  must  be  present  for  the  grand  prize 
drawing.  During  the  course  of  the  day, 
stubs  are  pulled  and  winners  of  prizes 
are  announced  via  loudspeaker.  During 
your  visit,  remember  to  keep  an  ear  open 
for  the  announcements  of  the  lucky 
ones.  Somebody's  got  to  win  the  door 
prize  and  it  might  be  you! 


Focus  clearly  on  your  objectives 

Socializing  ends  as  you  pass  the  main 
gate.  Save  that  for  later  when  you'll 
need  to  make  a  pit  stop  or  break  for 
lunch!  I  would  strongly  suggest  that  you 
travel  alone  from  here  on  in.  If  you  need 
any  counscHng  from  your  Elmer  regard- 
ing a  purchase,  keep  a  handheld  strapped 
to  your  belt  and  prearrange  the  monitor- 
ing of  an  odd  simplex  frequency  to  call 
for  a  rendezvous.  If  you're  in  pairs  or 
small  groups,  time  will  be  wasted  as  you 
wait  for  the  gang  to  reassemble  and 
move  on  after  visiting  each  vendor.  It's 
vital  that  you  first  transit  the  entire  area 
quickly,  especially  if  you*re  looking  for 
items  that  are  not  generally  offered  by  a 
slew  of  vendors.  It's  those  dead^special, 
one-of-a-kind  deals  that  you  want  to 
scoop  up  as  quickly  as  possible.  Do  not 
hesitate  to  negotiate;  there's  no  law  that 
says  you  must  pay  the  sticker  price. 
Make  reasonable  counteroffers  but  avoid 
denigrating  or  otherwise  badmou thing 
the  item.  Be  aware  that  the  seller  usu- 
ally has  a  good  idea  of  the  ballpark  value 
of  the  component  so  compromise  is  an 
essential  element  in  the  process.  If 
you're  successful  in  locating  that  dead- 
special  piece  of  gear  and  you*re  close  in 
the  price  negotiations,  I  suggest  you  buy 
it.  You'll  kick  yourself  doubly  hard  if 
you  return  and  it's  gone.  That  has  hap- 
pened to  me  on  too  many  occasions,  I've 
reasoned  afterwards  that  spending  the 
extra  dollar  or  two  would  have  been 
worthwhile  to  eliniinate  the  grief  of  con- 
tinuing the  search  for  an  item  that  I  may 
never  again  find. 

Strategies  are  somewhat  different  for 
the  more  readily  available  items  offered 
by  larger  numbers  of  vendors.  As  you 
continue  your  reconnaissance,  use  your 


Photo  B.  The  author's  plan  for  a  remotely 
tunable  coil  wound  on  a  length  of  3—4'inch 
FVC. 
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notebook  tu  jot  down  prices  and  vendor 
locations.  For  example,  don*t  buy  mi- 
crophone connectors  from  the  first 
person  you  approach.  These  items  are 

extensively  offered  and  the  prices  may 
vary  by  30-40%.  Obviously,  you  want 
ihe  best  deal  vou  can  eet.  Continue 
your  first  sweep  of  the  hamfest  with- 
out any  undue  delay.  Make  whatever 
notations  you  need  in  order  to  quickly 
return  to  the  vendor  who's  offering  the 
best  deal. 

Keep  in  jnind  thai  some  hamfests  are 
enormous  in  scope.  Generally  aisles  and 
rows  are  not  identified  or  marked.  It's 
easy  to  become  disoriented  and  often 
difficult  to  return  to  a  vendor  quickly  if 
at  all.  Latitude/longitude  of  GPS  bear- 
ings don't  work  well  here.  Preferably, 
use  cruder  hut  more  realistic  location  re- 
minders,  e.g.,  mid-aisle  two  rows  from 
hot  dog  stand,  or  main  building — rear 
wall-  Vm  certain  you  get  the  idea. 

Avoid  chatting  during  this  first  mil- 
Check  s  our  want  list  lo  make  certain  vou 
haven't  forgotten  anything  of  impor- 
tance. If  you've  offered  to  pick  up  an 
item  for  a  friend,  make  that  your  second- 
ary effort.  It's  OK  to  be  somewhat  self- 
ish at  this  point  If  your  pal  wanted  the 
item  badiv  enoueh.  he  would  have  come 
himself. 

During  that  first  pass,  keep  a  watchful 
eye  on  the  equipment  and  components 
offered  by  the  '"tailgaters/'  These  are  the 
individuals  who  are  cleaning  out  base- 
ments and  shacks  and  lightening  up  on 
their  junk  box  inventory.  Bargains  are 
available  simply  because  many  spouses 
have  decreed  that  the  beleaguered  ama- 
teur may  not  return  home  until  all  that 
junk  is  dumped. 

Here  are  the  ingredients  that  make  for 
mutually  rewarding  transactions.  How- 
ever, be  a  gentleman — make  reasonable 
offers  and  avoid  nasty  confrontations.  If 
your  ofier  is  refused,  s^k  if  and  when 
you  return  whether  a  counteroffer  would 
be   entertained.    By    using    this   tactic, 


Photo  C,  A  bargain  varmbie  indue  lot. 
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you"ve  left  the  transaction  opcn-etiiled  | 
rather  than  putting  closure  on  what  ; 
could  be  by  this  time  a  dead  deal.  Again, 
if  you're  close  on  the  price,  don't  take  a 
chance  on  losing  t>ut  on  the  purchase 
opportunity. 

The  second  and  third  round 

Once  you*ve  completed  the  first 
round,  it's  time  to  check  your  notes  and 
revisit  only  those  vendors  you  identified 
as  having  the  best  prices.  Pick  tip  your 
coax  connectors,  meters,  circuit  hoard 
components,  power  supply  diodes, 
jumper  cables,  etc.,  and  don't  hesitate  to 
ask  for  a  special  volume  price.  For  ex- 
ample, you  may  work  a  deal  for  a  dozen 
PL-259S  for  $7  rather  than  buying  them 
singly  or  in  pairs  for  750  to  80tf  each. 
Ccitain  items  will  always  be  used  in  the 
shack.  Even  though  the  up-front  price 
itiay  be  a  little  more,  you'll  have  the 
component  when  it's  needed.  The  same 
holds  true  for  volume  purchases  of 
bypass  capacitors  or  mini  12  VDC 
DPDT  relays,  but  not  necessarily  for 
a  bushelful  of  8-pin  mike  connectors 
or  a  gross  of  tube  sockets.  A  bargain  is  a 
bargain  only  if  it  has  utility. 

Take  a  break  at  this  point  and  bring  die 
collected  goodies  out  to  the  car.  Remem- 
t)er:  You'll  need  your  ticket  stub  or  hand 
stamp  for  re-entry.  There's  no  need  to 
lug  around  a  bunch  of  plastic  bags  fitied 
to  the  brim.  Enjoy  a  snack  and  drink 
from  the  cooler  you  remctiibered  to 
stock  earlier  that  morning.  Brielly  relax 
and  donH  hesitate  to  reilect  on  the  good 
deals  you  made.  The  day's  important 
business  being  completed,  it's  now  lime 
for  the  ftin  part  of  the  outing.  Hopefully 
you  have  the  energy,  especially  if  it's 
been  a  hot  summer  afternoon,  During 
the  third,  but  leisurely,  walk  around  visit 
the  vendors  with  the  intcresiim>  items 
that  require  more  careful  scrutiny.  lt"s 
also  the  opportune  time  to  return  to 
those  vendors  who  encouraged  a  return 
visit  for  further  negotiations.  Youll  re- 
member you  didn't  burn  any  bridges 
when  there  was  no  agreement  on  price 
for  a  particular  item  that  piqued  your  in- 
terest. By  this  time,  the  crowds  w  ill  have 
thinned  and  the  frenzied  feedini!  abated. 
Take  some  time  to  kxik  through  boxes 
for  any  special  items  of  interest.  Use 
your  imagination  to  envision  how  a 
piece  of  esoteric  equipment  could  be 
purchased  for  peanuts  and  utilized  for  a 


worthwhile  project.  I  recall  I  once  pur- 
chased the  hand  portion  of  a  fighter 
pilot's  steering  control.  It  was  a  molded 
hand  grip  with  a  series  of  switches  to 
control  airplane  functions  (guns,  etc.).  If 
you've  seen  any  of  the  World  War  II 
movies,  there's  always  a  close-up  shot  of 
this  grip  just  as  the  pilot,  with  the  enemy 
in  sight,  squeezes  the  trigger  and  the 
guns  begin  blazing  away.  In  my  applica- 
tion, the  unit  was  mounted  on  an  old 
wooden  trophy  base  with  a  D-104  lolli- 
pop mike  attached  at  the  top.  1 1  was 
wired  using  the  trigger  to  activate  the 
push-tO"talk  circuit.  I  didn't  shoot 
down  any  planes  but  I  did  make  a  few 
interesting  DX  contacts. 

If  on  your  third  round  trip  you  notice 
that  rni  item  you  wanted  is  still  available, 
spend  some  time  with  that  vendor  Be 
honest  and  express  your  interest  hul  sug- 
gest that  the  price  may  be  unrealistic. 
Most  probably,  the  seller  has  come  to  the 
same  realization  as  evidenced  by  the  fact 
that  it  didn't  selL  Ask  politely  if  he  has 
some  "room  to  move"  on  the  offering 
price  and  subtly  suggest  that  it  will  have 
to  be  lugged  home  and  only  brought 
back  for  the  next  hamfest.  At  this  point, 
an  Academy  Award-quality  performance 
may  help.  Whatever  tactics  you  use,  re- 
member to  be  persistent  in  a  dignified 
manner,  and  if  you're  at  an  impasse, 
suggest  splitting  the  difference  between 
the  bid  and  asked  price.  If  a  deal  can't  be 
struck,  leave  your  name  and  address  (E- 
mail,  etc.)  in  the  event  the  vendor  might 
reconsider.  You  might  c\  en  take  his  card 
or  telephone  number  and  ask  if  you 
could  call  at  some  time  in  the  not-too- 
distant  future  and  check  on  the  disposi- 
tion of  the  component  and  whether  the 
asking  price  has  been  moderated.  It 
makes  good  sense  to  keep  the  dealing 
friendly  since  there  is  always  that  possi- 
bility that  your  paths  will  cross  again 
and  the  deal  will  conic  to  fruition. 

Caveat  emptor! 

Purchasing  efectronic  items  at  a 
humfcst  is  a  ticklisli  issue  that  requires  a 
mtwe  heightened  awareness  of  the  po- 
tential for  a  bad  deal.  Let's  address  the 
easy  ones  first.  If  the  item  you  are  con- 
sidering needs  a  battery  or  AC  power  to 
operate  and  evaluate,  take  the  time  for  a 
lest.  The  condition  of  a  keyer  or  a  low 
voltage  power  supply  is  also  easy  to 
verify.  There's  always  an  outlet  around 
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for  a  quick  check.  If  iV%  sold  as  is  ihcn 
the  price  should  be  commensuraie  with 
the  risk  of  possible  danuige.  Agree  on 
the  terras  of  Lhe  trunsaciion  and  make 
certain  lo  lake  the  dealer's  card.  Have 
hijii  joi  down  the  pariiculars  of  the  sale 
including  serial  numbers  and  have  him 
\m  ihe  alternaiives  for  refund  or  replace- 
ment if  it's  lugged  home  and  it  goes  up 
tn  smoke  or  is  simply  inoperative.  For 
example,  it's  almost  impossible  to  test 
the  2  kW  scale  o(  an  SWR  bridiic  at  a 
hamfest  so  it's  important  that  you  do 
your  best  lo  proteci  ihe  cost  of  your  in- 
vestment. You'll  want  to  know  if  it  can 
be  returned  for  refund  or  replacement 
and  who  will  pay  the  cost  of  shipping. 
Do  the  same  thing  even  though  the 
component  is  in  a  sealed  carlon  and  in- 
cludes a  warranty.  You*ll  need  a  bill  of 
sale  if  it's  returned  lo  the  manufacturer 
under  normal  procedures.  If  the  vendor 
is  reluctant  to  agree  to  reasonable  j 
terms  (which  is  not  often  the  case), 
simply  say  NO  to  the  deal  and  walk. 
An  intransigent  dealer  unwilling  to  of- 
fer reasonable  assurance  about  a  prod- 
uct may  be  signaling  that  an 
underlying  problem  exists.  You  don'i 
need  the  grief  so  pass  it  by  and  wait 
for  Ihe  next  opportunity.  For  the  pur- 
chase of  any  large-ticket  item,  it's  a 
good  idea  to  brine  cash.  Nothing 
works  better  in  eyeball-to-eyeball 
encounters  ihan  the  sight  of  the  green 
stuff.  Forget  about  checks.  Remem- 
ber the  adage  that  money  talks  and 
everything  else  walks! 

It^s  a  learning  process,  too 

Let*s  Qol  forget  another  dimension  of 
hamfesting.  one  thai  I  find  most  interest- 
ing. After  compleiing  the  regular  order 
of  business  as  outlined.  3'ou  may  want  to 
slop  and  chat  with  some  of  those  special 
participants  who  arc  clearly  recogniz- 
able because  of  the  equipment  they  are 
selling  or  the  quality  of  the  wares  they 


Phoio  D.  A  wuill  varkihle  indue  tor  coil  and 
flexible  shaft  just  M'ttiting  to  he  stripped 
down  and  n^cmtjl^ured, 
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are  offering.  For  example,  I  recall  a  dis- 
cussion with  a  gentleman  offering  huine- 
brew  tank  circuits  with  integral  band 
switching  tbr  160-10  riieters.  He  had 
cloned,  with  some  modifications,  a  unit 
which  had  been  available  commercially 
a  number  of  years  ago,  I  had  been  work- 
ing on  a  similar  project  and  recognized 
the  fact  ihat  we  were  indeed,  liecausc  of 
our  comnion  interests,  kindred  spirits. 
Our  discussions  covered  inductance 
measurements,  impedance,  and  circuit 
Q.  We  were  both  concerned  about  the 
changing  lank  circuit  eleclrical  charac- 
teristics in  older  linear  amplifiers  when 
re-iubin^  with  newer  and  more  efficienl 
finals.  We  were  both  aware  of  the  fact 
thai  increased  voltages  cause  strange 
things  to  happen  as  power  is  raised 
to  accommodate  Ihe  updated  designs, 
I  also  mentioned  that  I  planned  an  ar- 
licie  discussing  silver-plating  home- 
brew wound  coils.  He'd  already  made 
the  calculations  and  determined  ihal  the 
impedance  change  was  only  a  traciion  of 
a  percent  on  the  low  bands  and  probably 
not  worth  the  effort.  It  gave  me  food  for 
ihousht  about  cmbarkine  on  what  misht 
be  just  a  fool's  mission.  He  very  much 
appreciated  my  comments  on  the  quality 
of  his  efforts;  however*  when  I  asked 
how  many  of  the  units  he  sold,  the  an- 
swer was  "none,"  So  much  for  good  old- 
fashioned  linear  amplifier  building  in 
this  current  day  and  age.  Although  I  did 
nt>t  purchase  any  of  the  items  he  had  for 
sale,  for  both  of  us  it  was  one  of  the 
highlights  of  thai  afternoun. 

Noteworthy  hamfest  bargains 

Keep  a  watchful  eye  open  for  bar- 
gains. For  example  (Photo  .\),  PL259s 
with  short  cut-off  lengths  of  8u  cable  at- 
tached were  offered  at  25^*  each.  Clean 
plugs  were  85^.  I  opted  for  the  less  ex- 
pensive units.  Rcjiioving  the  coax  occu- 
pied me  as  I  monitored  the  Traders'  Net 
and  wailed  ray  turn  to  list,  I  bought  all 
he  had  and  received  an  additional  bar- 
gain for  the  volume  purchase.  Tve  al- 
ready removed  the  coax  on  two  of  the 
plitgs. 

I  have  been  experimenting  winding 
coils  on  PVC  tubing  for  160-80m  appli- 
cations. Coils  are  expensive  (especially 
variable  inductors)  when  purchased 
commercially.  My  plan  was  to  design  a 
remotely  tunable  coil  wound  on  a  length 
i  of  3-^-inch  PVC.  The  plan  included 


utilising  a  10  amp  neliy  contact  riding 
along  a  lengdi  of  threaded  rod  10  vary  in- 
duclance  (see  Photo  B).  It  was  evident 
from  Ihe  partially  completed  prototype 
that  it  would  be  great  for  receiving  but 
only  marginal  lor  Iran siniiting  other  than 
low  power  During  a  recent  hamfest 
visit,  I  spoiled  the  variable  inductor 
shown  in  Photo  C  on  a  vendor's  table.  I 
swooped  in  on  my  second  turn  around 
and  negotiated^ — ^I  paid  $41 J  and  saved 
33^^  in  the  bargain.  Contrast  this  with 
the  purchase  of  a  plain  old  3-inch  air- 
wound  coil  olfered  in  the  classifieds  at 
$45,  The  inductor  has  no  marking  but  is 
easily  rated  at  1 0  kW  and  can  be  used  as 
a  tank  circuit  component  in  an  RF  deck, 
an  antenna  luner  or  for  mv  immediate 
needs,  a  most  vital  element  in  my  re- 
motely tunable  base  loaded  inverted  '*L" 
for  160-80  meter  operation. 

See  Photo  D.  This  small  variable  in- 
ductor coil  and  llexible  shaft  has  a 
wealth  of  parts  jusl  wailing  Kj  be 
stripped  down  and  re  Titled  in  an  alterna- 
tive configuration.  Both  the  support  and 
roller  shaft  must  be  lengthened  to  ac- 
commodate a  lonocr  coil  form.  Since 
both  shafts  are  tapped  at  the  ends,  that 
presents  no  prohlcm.  Larger  vertical 
supports  will  be  fashioned  from  plastic 
and  Ihe  pilot  shall  bearing  from  the  old 
unit  reinstalled.  Til  add  small  pieces 
of  metal  10  lengthen  the  coil  supports 
and  shaft  lo  accommodate  the  larger 
diameter  inductor.  The  flexible  shaft 
and  crank  are  great  additions  to  any 
number  of  projects.  This  was  truly  a 
great  bargain  at  $7,00. 

Photo  E  shows  a  DP3T  This  well- 
designed  and  heavily- buili  ceramic  RF 
switch  (75^*)  was  purchased  for  a  con- 
templated pmject  to  control  the  input 
from  an  exciter  to  two  linears.  The 
porcelain  shaft  insulator  pictured  lo 
the  left  was  included  in  ihe  deal.  A 
couple  of  bargain  hamfest  SO-239s 
and  a  minibox  is  all  that  is  needed  to 
complete  the  project.  One  of  the  poles 
will  be  lied  logeiher  with  a  wire  bus 
and  one  position  locked  oui.  The  result 
will  be  a  silvcr-plaicd  SPDT  coaxial 
switching  unit  with  a  2  kW+  rating. 
and  a  savings  of  a  bunch  of  dollars 
over  a  commercially-built  component 
of  lesser  quality. 

Keep  on  the  lookout  for  switches 
with  a  greater  number  of  contacts 
(Photo  F),  They  can  be  used  on  the 
output    end    of    your    transceiver    or 


photo  E*  Another  hamfest  bargain  destined 
for  a  project! 

Unear  amplifier  for  antenna  selection, 
or  wired  into  Ihe  tank  circuit  for  band 
switchiag* 

Give  it  a  try 

Fot  both  the  beginner  and  the  experi- 
enced hamfesier.  these  strategies  are  of- 
fered as  a  starting  pixint  from  which  to 
develop  a  personal  perspective.  Just 
keep  a  clear  focus  on  the  purpose  of  your 
visit.  Try  not  to  be  involved  in  circum- 
stances that  will  tend  to  distract  you. 
Wear  comibrtable  shoes  and  a  hat  if  it's 
a  sunmier  event.  Even  though  XYLs 
(non-hams)  and  children  are  generally 
not  charged  an  entrance  fee,  don't  take 
them  along  if  you're  not  certain  it  will 
be  enjoyable  for  them.  Many  men  know 
the  equivalent  misery  they  experience  as 
they  tag  along  with  their  spouses  from 
store  to  store  as  the  gals  surf  the  malL  If 
they  do  not  have  your  level  of  interest, 
leave  them  home.  Basically,  you  must 
move  through  the  labyrinth  of  vendor 
stalls  and  automobile  trunks  as  quickly 
as  possible.  To  accomplish  this  you  must 
do  what  you  have  to  do  in  order  to  re- 
main unencumbered.  Doors  open  early 
and  the  activities  begin  to  slacken  at 
about  1 2  p.m.  It's  obvious  that  there's  a 
lot  to  do  in  a  limited  amount  of  time. 
Give  it  a  try,  and  good  hunting! 


Photo  F.  Another  Jjnd— a  versatile  switch. 


LCTTCHS 

Continued  from  page  S3 

another  evening  lo  install  the  transceiver  in 
an  enclosure.  The  kit  does  not  include  the 
potentiumeiers  for  the  main  tuning,  RFT  and 
the  volume  control.  I  would  recommend  the 
builder  use  multi-turn  potentiometers  for  the 
main  tuning  and  the  RIT.  Multi-turn  pots 
make  the  tuning  easier  and  more  precise, 

I  was  impressed  by  the  on-ihc-air  perfor- 
mance. The  output  power  with  a  1 2  vqIi  bat- 
tery is  about  2  watts.  The  receiver  is  real 
sensitive  and  can  pick  up  anything  my  $700 
Lommcrcial  receiver  hears.  With  my  quar- 
ter wave  venical  antenna,  my  first  three  con- 
tacts were  with  stations  which  were  greater 
than  KOO  miles  from  my  location.  Even 
though  my  reception  reports  were  medio- 
cre, we  were  able  to  carry  on  a  decent  rag 
chew  amongst  the  fading. 

I  was  also  impressed  by  the  quick  service 
provided  by  Dave  Benson  NNIG  of  Small 
Wonder  Labs.  The  kit  was  missing  one  tran- 
sistor when  I  received  it.  After  a  phone  call 
to  Dave,  1  received  the  transistor  in  the  mail 
in  two  days.  I  would  recommend  this  kit  to 
anyone  interested  in  QRP  operation.  I  un- 
derstand thai  Dave  is  now  offering  a  20 
meter  and  75  meter  SSB  QRP  transceiver 
for  about  $100.  1  don't  know  how  he  can 
afford  to  sell  these  kits  at  such  low  prices, 
but  T  am  happy  he  does. 

Listening 

Most  of  us  started  out  as  shortwave  lis- 
teners. I  know  I  did.  My  grandfather  had  an 
all- wave  radio  and  it  didn't  take  tong  for 
me  to  find  the  20m  ham  band  and  want  lo 
know  more.  Wow,  South  America,  Europe f 

Well,  you  know,  most  of  us  have  receiv* 
ers  that  will  tune  more  than  the  ham  bands, 
so  maybe  you'll  want  to  invest  in  a  new 
book.  Radio  Monitoring,  by  Skip  Arey 
WB2GHA,  This  is  a  great  how-to  guide, 
even  for  the  rank  beginner.  It  explains 
what's  out  there  to  hear  and  where  to  find 
it.  337  pages,  $20.  Yes.  it  goes  from  10  Hz 
right  on  up  to  ihe  GHz  bands.  There 's  a  lot 
of  interesting  stuff  out  there  when  you  know 
what,  when,  and  where  to  took  for  it.  It  cov- 
ers the  various  receivers,  antennas,  and  so 
on.  The  book  is  published  by  Index  Publish- 
ing of  San  Diego  and  should  be  availahie 
in  most  ham  stores...  Wayne. 
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Crrr's  corner 


Hunitief  T$  on  four  Feedback  c^rd 


Joseph  J.  CarrMIPV 

P.O.  Box  1099 

Falls  Church  VA  22041 

More  neat  stuff  for  radio 
science  observing 

This  month  we  revisit  a  couple 
of  topics  ihai  are  mtcrretaicd.  but 
may  not  appear  so  iniiially.  By 
combining  the  FMG-3  magnetic 
sensor  and  the  VLF  receiver,  you 
will  have  an  interesting  method 
for  studying  the  effects  of  solar 
events  on  radio  propagation. 

More  on  magnetic  sensors 

Not  long  ago  this  column  dis- 
cussed the  magnetic  sensor  called 
the  FGM-3  by  Speake  &  Co.  Ltd. 
in  Wales,  United  Kingdom.  The 
FGM-3  and  other  magnetic  sen- 
SOTS  are  available  in  the  L'nited 
States  from  Fai  Quarters  Sotiwarc 
(24774  Shoshonee  Drive, 
Murneta,  CA  92562;  909-698- 
7950  (voice)  and  909-698-7913 
(FAX)].  These  sensors  can  be 
used  in  a  magnetometer  circuit  to 
measure  the  Earth *s  magnetic 
field.  If  you  would  like  to  do  a  bit 
of  scientific  investigation,  then  let 
me  suggest  that  vou  huild  both  the 
magnetometer  circuit  (comact  Fat 
Quarters)  and  the  VLF  receiver 


we  have  discussed  in  this  column 
in  the  past,  Montioring  10-30  kHz 
VLF  shows  a  strong  increase 
in  distant  signal  levels  when  a 
solar  Hare  occurs.  Solar  flares 
lead  to  Sudden  Ionospheric  Dis- 
turbances (SlDs),  which  basically 
wipe  out  high  frequency  short- 
wave propagation, 

Fd  like  to  see  the  correlations 
between  the  maffnetic  event  and 
the  onset  of  the  flare  as  indicated 
by  the  magnetometer.  Fat  Quar- 
ters now  sells  a  printed  circuit 
board  ;tnd  parts  kit  thai  will  al- 
low you  to  rapidly  put  a  magne- 
tometer into  ser\icc.  The  output 
of  the  Fat  Quarters  magnetometer 
is  an  analog  voltage  that  is  pro- 
portional to  the  applied  magnetic 
field. 

More  on  the  VLF  receiver 

In  case  you  missed  the  VLF 
receiver  design,  lam  reproducing 

the  schematic  in  this  month *s  col- 
umn. Fig,  1  shows  the  circuit  dia- 
gram for  an  operational  amplifier 
version  of  the  VLF  receiver.  This 
receiver  was  first  designed  by  Art 
Stokes  for  use  by  members  of  the 
American  Association  of  Variable 
Star  Observers — Solar  Divijiion. 


I  first  saw  these  designs  in  Pcicr 
Taylor's  column  in  Ctmrnunka- 
tkms  Quarterly,  and  in  an  article 
by  Stokes.  I  added  the  RF  output 
stage,  as  weU  as  buffering,  to  the 
precise  rectifier  The  RF  output 
stage  was  added  because  I  found 
it  easier  to  tunc  the  receiver  us- 
ing an  oscilloscope  to  view  the  RF 
signal  2E,  A  meter  connected  to 
ihe  DC  output  can  also  be  used, 
but  the  high  value  integraLing  ca- 
pacitor (C7)  makes  the  tuning 
peak  broad. 

The  circuit  in  Fig.  1  uses  a  vir- 
tual inductor  front  end  A  "vir- 
tual" inductor  is  a  circuit  thai  acts 
like  an  inductor,  but  isn't.  Opera- 
tional amplifiers  AlA  and  A  IB 
form  a  gyrator  circuit.  The  induc- 
tance of  this  circuit  is  the  product 
of  the  components  shown  be- 
tween AlA  and  A  IB  [C3  X  3300 
X  (R2  +  R3)l. 

Capacitor  C2  resonates  with 
the  virtual  inductance  produced 
by  the  gyrator  circuit  to  tune  the 
desired  frequency.  For  the  values 
of  C2,  C3,  R2  and  R3  shown,  the 
circuit  will  tune  from  about  15 
kHz  to  more  than  30  kll?,.  Resis- 
tor R3  is  the  tuning  coniroL  It  is  a 
potentiometer,  and  should  be  ci- 
ther a  multi'turn  model  or  con- 
nected 10  the  tuning  knob  via  a 
vernier  reduction  drive.  I  elected 
to  use  a  ten-turn  trimmer  potenti- 
ometer because  it  is  rare  to  retune 
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Fig.  J  The  circuit  {fiagram  far  an  operafio/w!  amplifier  version  of  the  VLF  recehrr. 
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the  unit  after  homing  in  on  the 
station  that  you  want  to  monitor 

The  receiver  Tront-L-iid  ampli- 
fier consists  of  amplifier  AlC, 
which  has  a  maximum  gain  of 
xlOl  [i.e.,tR7m6)  +  lj.Theoui- 
putof  AlCisan  RF  signal  with  a 
fi^equency  equal  to  that  tuned  by 
the  gyrator  and  C2.  This  signal  is 
coupled  lu  the  RF  output  stage 
( A2A)  through  capacitor  C5.  The 
RF  output  stage  shown  here  is  a 
ntHiinvcrting  operational  ampli- 
fier circuit  with  a  gain  of  x2.  I 
found  thai  this  gain  was  a  little 
loo  much  for  power  stations,  so 
eventual  I  v  I  eliminated  R14  and 
RI5,  and  connected  the  output  of 
A2A  (pin  7)  to  the  inverting  in- 
put (pin  6)*  This  changes  the  cir- 
cuit from  a  gain-trf-2  noninvening 
follower  to  a  unity  gain 
noninvening  fi^l lower.  Some 
pcopie  might  want  to  keep  the 
ampliOer  if  they  are  in  a  weaJcer 
^iLiid  area. 

The  DC  output  circuit  consists 
of  a  precise  rectifier  (A2B),  The 
precise  rectifier  works  like  a  regu- 
lar rectifier,  but  does  not  have  the 
low-voita|!e  "knee"  between  0 
and  0.6  volts  (for  silicon)  or  0  to 
0-2  volts  (germanium).  The  pul- 
sating DC  from  the  precise  recti- 
fier is  fihered  and  smootlied  to 
straight  DC;  at  a  value  propor- 
tional to  the  signal  strength,  by  an 
R-C  integrator  consisting  of  R12 
and  C7, 

The  bulTer  amplifier  (AID)  is 
used  to  isolate  the  precise  recti- 
fier from  the  RFoulput  amplifier. 
Before  incorporatJJig  tlie  RF  am- 
plifier  1  found  that  the  action  of 
the  precise  rectifier  distorted  the 
RF  output  waveform. 

The  VLF  receiver  can  be  built 
using  ordinary  operational  ampli- 
fiers, provided  they  have  the  gain 
at  the  desired  frequencies.  The 
pinouts  shown  in  Fig.  1  assume  a 
type  4 1 36  for  A 1 ,  and  a  C  A'3240 
for  A 2.  Both  are  available  from 
Digi-Kcy  and  in  Jim-Packs  al 
electronic  supply  stores.  If  you 
want  to  use  all  C A- 3240,  or  single 
CA-3140  devices,  simply  adjust 
the  pinouts  accordingly.  The  CA- 
3240  is  a  twin  CA-3140,  much 
like  a  1458  is  like  a  twin  741. 

Yoyr  setup 

The  next  step  is  to  obtain  a 
means  for  recording  the  vultiiges 
from   the    FGM-3    and    VLF 


receiven  If  you  are  lucky  enough 
10  own  (or  can  gc[)  either  a  sirip- 
ghart  recorder  or  X-Y  recorder, 
especially  a  two-channel  inslm- 
ment,  then  your  problems  are 
solved,  /fyou  can  get  pen  and  ink 
supplies  for  il.  Otherwise,  might 
I  suggest  looking  in  the  various 
magazines  for  an  A/D  converter? 
What  you  want  h  an  A/D  con- 
verier  with  ai  least  two  channels, 
that  will  convert  the  0-5-\'olt 
DC  range,  at  a  rate  of  at  least  one 
conversion  per  second. 

The  A/D  converter  that  I  use 
works  through  the  serial  port  of  a 
personal  computer.  The  software 
is  DOS-compaiible.  so  it  will 
work  with  either  DOS  only  or 
Windows  3.x  machines.  The  de- 
vice is  made  by  Pico  Technology 
Ltd.  (Broadway  House,  149-151 
St.  Neois  Road,  Hardwick,  Cam- 
bridge, CB3  7QJ,  England).  They 
can  be  E-mailed  at  post@pico 
iech-co.uk,  or  via  the  World  Wide 
Web  at  hltp://www.picotech 
.co.uk/.  Pico  Tech  accepts  Visa, 
Master  Card  and  American  Ex- 
press, so  you  can  order  from  tlic 
USA.  I  have  had  no  problems  or- 
dering from  UK  firms  via  credit 
card,  so  don't  anticipate  any  in  the 
future.  Also,  1  have  never  been 
charged  import  duty...  all  came 
"passed  free"  by  the  US  Customs 
Service.  I  cannoc  guarantee  that 
yours  will  come  that  way,  but  it's 


New  books 

1  recently  published  three  new 
books  under  the  Newnes  imprint. 
Linear  fC  Applications  and 
Linear  Integrated  Circuits 
are  published  by  Newnes/ 
Buiterworih-Heinemann  in  En- 
gland, but  should  be  available 
from  their  US  office.  Microwave 
A  Wireless  Communications 
Technology  is  published  by 
Newnes/Butterwonh-Heinemann 
in  the  US.  All  three  books  can  be 
ordered  in  the  US  by  calling  1- 
800-366^2665-  If  you  want  addi- 
tional information,  the  op-amp 
books  CLui  be  viewed  al  World 
Wide  Web  site:  http://butler 
worth.heincmannxo.uk.  Click  on 
"technical  books**  and  follow  that 
or  the  new  tides  pathway  to  find 
my  two  mini  home  pages. 

For  viewing  the  microwave  t 
book,  try  site  hitp://www.bh.com.  | 
This  is  the  US  site.  In  both  cases,  J 
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Michael  J,  GeierKBtUM 
c/o  73  Magazine 
70  Rout©  a02  North 
Peterborough  NH  03458 


Whether  via  ham  radio  or  the 

Internet,  one  subject  with  which 
we're  all  becoming  more  famil- 
iar is  video.  From  JPG  and  GIF 
to  ATV  and  SSTV,  picture  irans- 
mission  is  coming  into  its  own — 
so  I  thought  it  would  be  fun  to 
take  a  break  from  oiu*  usual  repair 
topics  and  examine  video:  its  his- 
tory, its  signals  and  its  peculiari- 
ties. Let's  have  at  it: 

The  big  difference 

Video  signals  are  vastly  unlike 
audio  signals.  Why?  It  all  comes 
down  to  one  essential  difference 
between  sound  and  light;  Light 
travels  in  straight  lines  and  sound 
does  not.  Thus,  light  can  form 
spatial  patterns  far  more  detailed 
than  can  sound. 

This  doesn't  mean,  of  course, 
that  dimension  is  not  an  issue  with 
sound.  We  are  bom  w^ith  two  ears 
for  a  reason:  Localization  of 
sound  arises  from  differences  in 
amplitude  and  phase  as  the  sound 
arrives  from  various  locations  to 
our  ears.  With  only  one  car.  it  is 
nearly  impossible  to  know  from 
what  direction  a  sound  is  arriv- 
ing. There  are  some  secondary 
effects  due  to  the  curvature  and 
asymmetry  of  the  outer  car,  and 


you  can  order  through  the  Internet 
by  either  filling  out  the  form  and 
mailing  it  in  via  snail  mail,  or  sup- 
plying your  credit  card  informa- 
tion via  E-mail.  Because  of 
security  problems,  however,  I 
strongly  recommend  against  or- 
dering by  sending  your  credit  card 
data  via  the  Internet.  I  would 
rather  lose  the  sale  than  have  you 
in  trouble  because  of  a  credit  card 
cyber-thief 

Connections 

I  can  be  reached  via  snail  mail 
al  RO,  Box  1099,  Fails  Church 
VA  2204 1 .  or  via  Internet  E-mail 
at:  canjj@aoLcom. 
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they  can  give  some  clues*  espe- 
cially regarding  front  and  rear. 
But,  without  binaural  reception, 
you  can*t  get  much  localization. 
After  all,  can  you  leU  whether 
somebody's  sitting  to  the  left  or 
right  of  his  radio's  microphone 
when  he's  talking  to  you  on  it? 
Nope, 

Although  you  certainly  can 
hear  two  sounds  at  once,  or  even 
many  of  them,  in  reality,  they're 
a  combination  of  the  waveforms 
of  each  sound  into  one  compos- 
ite waveform  which  has  a  definite 
value  at  any  given  moment.  TTie 
separation  of  this  waveform  into 
its  constituent  parts  is  due  to  a 
miraculous  feat  of  the  human 
brain,  which  is  way  more  power- 
ful than  any  DSP  chips  we've  yet 
created.  So,  even  though  you  can 
hear  an  entire  orchestra  playing 
together,  it's  reasonable  and  fairly 


correct  to  think  of  sound  as  a  se- 
rial, or  one-ai-a-time,  medium, 
and  it  can  easily  be  transmitted  as 
such. 

Because  of  light's  traveling  in 
straight  lines,  it  has  the  capacity 
to  form  detailed  spatial  images. 
The  implications  of  that  are  tre- 
mendous. Suddenly,  you  can't  de- 
scribe the  whole  of  the 
information  in  serial  fashion,  be- 
cause, in  addition  to  having  col- 
ors and  intensities  (roughly 
analogous  to  sound's  pilches  and 
loudnesses),  you've  also  got 
variations  of  these  things  happen- 
ing next  to  each  other!  In  other 
words,  you  have  serial  events 
happening  in  parallel.  That  added 
dimension  complicates  matters 
quite  a  bit 

Way  back  when 

Believe  it  or  not,  people  were 
experimenting  with  television  be- 
fore the  turn  of  the  century. 
(Hmm,  I  guess  in  another  couple 
of  years,  that  phrase  will  mean 
something  entirely  different.) 
Even  in  such  a  technologically 
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primitive  time,  it  was  recognized 

thai  there  was  no  practical  way  to 
iransmit  parallel  events,  whether 
over  wire  on  later  on,  via  radio. 
There  had  lo  be  some  way  to  kc- 
rialize  a  picture  for  iransinission. 
There  wa,s*  and  it's  essentially  the 
same  one  we  use  today. 

The  concept  of  scanning  an 
image  and  sending  it  serially,  dot 
by  dot,  goes  back  lo  the  earliest 
experiments  with  picture  trans- 
mission in  the  late  ISUUs.  Break- 
ing an  image  up  into  dots  had 
some  limiiaiions.  notably  in  how 
many  dots  you  could  send  per  sec- 
ond, but  it  seemed  the  only 
choice.  In  pre-v^uym-tubc  days. 


it  would  exisL  (Aciuaaijp,  the 
cathode-ray  tube  was  invented  in 
the  late  li^OOs,  but  it  took  great 
imagination  to  envision  using  it 
for  the  display  of  pictures,  and  the 
concept  of  storing  an  optical  im- 
age on  a  charged  plate  in  the  cam- 
era was  wild  and  unique.  Yet, 
that's exacdy  how  it  would  even- 
luallv  be  done,  nearlv  25  vears 
iaterj 

As  early  as  the  1920s  and 
1930s,  Baird  in  England  and 
Jenkins  in  tlie  USA  had  created 
working  Nipkow-disk-based  TV 

I  sets,  and  some  radio  stations 
were  broadcasting  TV  programs, 

i   with  ihe  viewers  connecting 


"Can  you  tell  whether  somebody's 

sitting  to  the  right  or  the  /eft  of  his 

radio's  microphone  when  he's  talidng  to 

you  on  it?'' 


the  only  way  to  do  it  was  me- 
chanically, so  TV  pioneers  did 

just  that! 

One  early  experimenter  by  the 
name  of  Nipkow  proposed  a 
workable  TV  system  u.siixg  a  ro- 
tating disk  with  holes  in  it.  in 
1 883.  By  arranging  the  holes  in  a 
spiral  patiem^  he  was  able  lo  scan 
an  image,  line  by  line,  much  as 
we  do  today  W'iiJi  electron  beams. 
It  took  a  big  disk  lo  make  a  small 
picture,  though,  so  his  pictures 
were  limited  to  under  40  lines  of 
scanning,  whereas  ours  can  tie  in 
the  hundreds  or  even  thousands. 
Did  it  work?  You  bet  it  did!  Of 
course,  at  that  lime,  it  was  lim- 
ited to  being  a  laboratory  curios- 
hy.  with  picnires  sent  over  wires 
to  a  nearby  receiver,  since  radio 
wouldn't  get  oil  the  ground  until 
Marconi  "invented**  it  in  1895* 
Imagine:  People  were  playing 
w ith  TV  before  radio!  Even  more 
amazing,  a  Scotsman  by  the  name 
of  Campbcll-Swinton  proposed 
the  fundamentals  of  modern, 
electronic  tele  vision  in  1  ^08.  long 
before  the  equipment  to  produce 


homemade  disks  with  neon  bulbs 
(which,  unlike  incandescent^,  can 
turn  on  imd  off  fast  enough  to 
form  the  picture  dots)  to  their  ra- 
dios' speaker  leads.  v'\t\  step-up 
transformers.  The  bulbs  would 
flash  on  and  off  with  the  received 
signals,  and  the  spinning  disks 
would  form  those  Hashes  into 
images  by  scanning  the  same  line 
pattern  as  the  transmitter's  disk, 
Synchronization  of  the  disks  was 
nccomplishcd  by  the  viewer's 
speeding  up  and  slowing  dow^n 
the  receiving  disk  until  the  image 
looked  right.  The  resuhing  pic- 
itues  were  crude,  but  ihcy  were 
picnires.^  Barrd  sold  finished  sets, 
had  his  system  adopted  by  the 
BBC,  and  even  demonstrated  a 
disk-biised  color  TV  system.  Fur- 
ther, he  invented  and  actually  sold 
the  first  Videodiscs,  which  stored 
programs  i>n  phonograph  records* 
all  in  the  192Us!  These  brazen 
beginnings  set  the  stage  for  the 
television  revolution,  and  we've 
never  looked  back. 

Seeing  pictures  transmitted  from 
fai^  awav  was  a  tremendous  thrilL 


73  wants  your  feedback  •••we've  been  improving 

73  for  the  pa^t^monihs  w  ith  uMnc  articles,  easier  reading  type, 
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head  in  the  direction  for  furl  her  'improvements''  that  mighl 
be  most  appealing  Lo  you.  Thanks. 


but  there  were  serious  inherent  liini- 
lations  in  the  mechanical  system. 
In  addition  to  its  lioge  cahinet-to- 
piciure  size  ratio,  mechanical  TV 
had  very  limited  rcsolutinn  (num- 
ber of  dots  per  picture),  poor  gray 
scale  (it  was  hard  to  get  the  bright- 
ness of  neon  bulbs  to  track  that  of 
the  received  signals),  and  there  was 
no  persistence  of  the  dots  between 
scans^  resulting  in  a  very  dim, 
flickeiy  picture.  Clearly,  the  scan- 
ning concept  was  right,  but  the 
moving  piirts  had  to  be  done  away 
with.  Zwor>'kiri  and  Farns worth 
wene  working  on  all-electamtc  tele- 
vision in  the  1920s,  and  fmally  suc- 
ceeded in  making  practical, 
all -electronic  TV  read)  for  the 
masses  by  replacing  the  scanning 
disk  with  a  moving  electron  beam 
in  a  lube.  It  wasn't  until  after  World 
War  11  that  TV  really  got  off  ±e 
ground,  though.  The  1 950s  became 
the  "golden  age  of  tele\  ision." 

Faster  ts  better 

What  made  the  electronic  sys- 
tem so  superior  to  the  old  me- 
chanical one?  There  were  several 
factors,  including  phosphor  per- 
sistence that  made  for  bright, 
nicker-free  pictures,  good  gray 
scale,  a  much  better  cabinei-io- 
image  si/e  ratio,  aoiomatic  syn- 
chronization, and  no  whirring 
mechanical  disks.  Far  and  away, 
though,  the  biggest  improvement 
was  in  the  amount  of  information 
each  picttire  could  contain,  With- 
out the  need  for  a  giant  disk,  the 
number  of  lines  scanned  went 
from  about  40  lo  525.  with  30 
complete  frames  every  second? 
And,  each  line  could  contain  many 
dots  of  infonnaiion,  making  for  a 
vastly  more  detailed  itiiagc-  With 
the  small  screen  sizes  then  avail- 
able, it  Ux4ed  nearly  a.s  gtKxl  as  a 
nim  shown  in  a  nrtovie  liouse,  and 
you  could  see  it  all  for  free  in  your 
li\  ing  luom.  It  was  inesistible. 

Providing  so  much  detail  on  the 
screen  each  second  required  a  lot 
ujore  infnrmulion  to  he  iransmil- 
ted  in  the  first  place.  TV  could  no 
longer  be  broadcast  in  die  5  kHz 
bandwidth  of  an  AM  radio  station. 
The  new  electronic  system 
needed  6  MHz  of  bandwidth  for 
each  station,  which  is  about  12 
limes  the  size  of  the  entire  AM 
band!  SOt  TV  stations  had 
LO  move  to  VHF  and  UHF  frc- 
I  quencies,  with  today's  channel  2 


sianing  at  54  MHz.  (There  was 
once  a  channel  I,  but  it  was 

lost  to  changes  in  the  frequency 
allocations.) 

Lock  on 

Automatic  synchronization 
was  a  must  for  electronic  televi- 
sion. With  the  scanning  disk,  you 
could  play  around  with  its  rota- 
tional speed  and  position  until  you 
got  a  synced  picture.  And,  if  you 
were  lucky,  it  might  not  drift  out 
of  sync  for  a  few  minutes,  With 
electronic  circuits,  that  was  im- 
possible: without  the  mass  of  the 
disk,  ihc  drift  nne  was  intolerable. 
So^  while  the  mechanical  TV^s 
signal  consisted  entirely  of  pic- 
ture informal  ion»  the  modern  sig- 
nal was  devised  to  contain  sync 
pulses  that  lokl  the  set  where  and 
when  to  start  the  scan,  both  for 
the  beginning  of  each  frame  and 
for  each  line  within  it.  They  were 
called,  appropriately,  vertical  and 
horizontal  sync.  Even  with  all 
this,  though,  there  was  still  one 
problem. 

I  said  before  that  electronic  TV 
gave  flicker-free  pictures-  That 
wasn't  entirely  true  at  first.  The 
decay  rate  of  the  phosphors  in  the 
picture  lube  (how  long  it  took  for 
them  to  lose  brightness  after  be- 
ing struck  by  the  electron  beam) 
wasn't  really  long  enough  to  keep 
the  top  of  ihc  picture  bright  by  the 
time  the  beam  had  gotten  to  the 
bottom.  Early  ejtperimcnis  found 
that  the  resulting  tlicker  was 
troublesome,  so  a  eleven  essen- 
tially free  solution  was  found: 
First  the  set  would  scan  all  the 
odd-numbcrcd  lines,  and  then  go 
back  to  the  top  and  scan  all  the 
even-nunibcrcd  lines  in  between 
them.  The  amount  and  rate  of  in- 
formation transmission  and  dis- 
play was  ihc  ^aiiie,  but  the  beam 
got  to  the  bottom  of  the  screen 
I  twice  as  fast  and  twice  as  often, 
tremendously  reducing  the 
nmouni  of  flicker.  This  breaking 
up  ol  the  30  frames  into  60  fields 
was  called  "intcriaced  scanning," 
and  has  remained  an  important 
feature  of  TV  systems  all  over  the 
world,  to  this  day. 

WelL  I  think  we've  done 
enough  TV  history  for  one  month. 
Next  lime.  we*ll  look  more 
closely  at  the  television  signal, 
color  and  recording.  Until  then 
73deKBlUM. 
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Marc  1.  Leavey.  M.D..  WA3AJR 
P.  0.  Box  473 
Stevenson  MD  21153 

As  1  wriic  Lhis,  there  arc  deve!- 
opmenlson  !he  digital  fmrn  I  find 
rather iroubl in g  that  shall  form  ihc 
nucleus  of  this  monih's  column. 
While  they  may  not  concern  ev- 
er>xme,  iheir  implications  may 
well  be  far-reaching. 

Little  Orphan  AEA 

Back  in  July.  1 996.  1  received 
a  piece  of  E-mail  from  ihe  folks 
ai  AEA.  makers  of  the  popular 
PK-232  muliimode  lenninal  unit 
and  other  digital  devices,  eager  lo 
link  wiih  the  RTTY  Loop  Home 
Page  on  the  World  Wide  Web,  As 
many  of  you  who  have  visited  the 
page  know,  1  maintain  a  variety 
of  links  to  various  sites  related  to 
amateur  radio  in  gcneniK  and  digi- 
tal communication  in  particular, 
on  the  Web  site.  Anyway,  we 
established  huch  a  link. 

Then,  in  November.  I  heard 
from  John  P  Skubick  K8JS,  who 
wrote:  "I  browsed  your  Web 
pages  again  after  a  long  hiatus. 
Nice!  I  read  RTTY  Loop  each 
month  and  enjoy  iL 

"Actually,  for  your  pages  1  pre- 
fer my  usual  browser.  Netscape 
Gold  2X)2^;  it's  better  than  IH  3.0^ 
and  is  also  very  stable.  IE  3.0  and 
previous  versions  of  it  have  al- 
ways been  ncw^  and  unwelcome 
'adventures'  the  few  itmcs  1  have 
booted  them  up. 

"Fve  been  digitally  inactive 
from  ham  radio  for  about  1-1/2 
years.  Before  then.  I  was  aJmosi 
exclusively  digital  with  FACTOR, 
AMTOR,  and  some  packet— lots 
of  fun,  especially  the  long 
PACTORVAMTOR  ragchews 
with  the  \  Ks  &  ZLs  on  20m. 

"My  trusty  and  reliable  and 
^stable  operating'  Amiga  got 
zapped  from  one  too  many  hits 
from  the  local  power  company's 
outages.  Six  months  later  I  got  a 
new  TlOtr  and  installed  OS 2 
Warp.  (After  that  lerrific  Amiga 
system,  I  just  could  not  put  up 
with  the  archuic  \\  in3.xx.)  Warp 
3.0  was  not  without  its  *untquc* 
logisucal  problems  (software  & 


drivers),  so  I  switched  over  to 
Win95'^  and  its  subsequent  en- 
hancements &  updates.  Over  all, 
W95  IS  ^ery  nice  for  me.  Olde 
Windows?  Yuk!! 

"1  have  been  active  all  of  this 
time  using  'basic  digital'  tCW) 
and  some  SSB.  1  have  laigely  pro- 
crastinated [in  using]  the  digital 
modes  because  1  had  drastically 
re-done  the  operating  position 
with  roll-top  cabinets  and  hesi- 
tated to  re-do  'all  of  those  TNC 
cables'  from  the  PK-232  to  the  IIF 
and  2-meter  rigs.  Yes^ — a  poor 
excuse- 

"Now.  I  got  inleresled  in  digi- 
tal hamming  again  and  was  plan- 
ning to  get  a  shiny  new  PK-232. 
And.  guess  what?  AEA  just  went 
out  of  business  a  few  days  ago? 
Can  you  believe  that?  It's  true,  all 
righi.  1  wonder  what  the  heck  hap- 
pened lo  thcni  ?  They  had  the  best 
INCs  as  far  as  I'm  concerned,  f 
may  get  that  Ciemiaii-made  PTC- 
11  TNC:  I  juiii  don't  know  yeL 
FACTOR  11  set:tns  promising,  but 
[  have  reservations  about  G-Tor's 
future." 

Well,  1  enjoyed  the  comments, 
about  the  column  and  Web  site, 
of  course,  but  was  a  bit  taken 
aback  by  the  news  of  AEA's  de- 
mise, so  1  asked  John  where  he 
had  heard  the  news. 

He  replied:  "About  a  w^eek  or 
so  ago  I  read  this  about  AEA  on 
the  VVeb-ba^icd  Ham  Rmlio  Online 
magazine.  A  few^  days  later, 
AEA^s  Web  pages  disappeared.  1 
noticed  that  QST sind  a  few  other 
mags  did  not  ha\  e  any  AEA  ads 
in  their  respective  November  is- 
sues. The  December  QST  ju^i  ar- 
rived, and  not  only  are  the  usyal 
AEA  ads  missing,  but  not  a  word 
an vv^  here  in  it  about  their  demise. 
It's  the  same  w  ith  the  December 
7S  Magazine  thai  just  arrived.  No 
info.  Nothing/' 

Oh,  well,  1  guess  I  didn't  need 
that  new  DSP-232  after  aO. 

With  this  information.  1 
checked  the  blurb  on  Htmi  Radio 
Online,  an  online  magazine  which 
can     be     found     at:     http:// 


w  w  w ,  h  am  r  ad  io  -o  n  line.com* 
which  reported  that  as  of  Novem- 
ber 15,  iy9f>.  AEA  closed  its 
doors  ajid  went  out  of  business. 
While  there  arc  suggestions  that 
they  have  been  looking  U^r  a 
buyer,  1  have  been  unable  lo  turn 
up  any  new  information  about  the 
company  from  my  perspective. 

So  there  you  have  it.  A  manu- 
fi^turer  w  hose  product  was  posi- 
tioned at  the  top  of  the  amateur 
radio  market  biles  ihe  dust.  Of 
course,  this  is  nothing  new.  Those 
of  us  in  the  hobby  for  many  years 


to  put  a  RS-232  port  on  it — which 
I  built.  Haven't  got  it  to  work  as 
yet  with  Hamcomm  3.1^,  but  1 
will  figure  it  out.  1  ihink  some- 
thing was  left  out  of  the  directions 
for  making  the  jumpers  on  the 

CPl. 

"Now  for  my  latest  problem.  I 
purchased  an  AEA  PK-232MBX 
with  the  PACTOR  chips  installed, 
it  was  the  only  one  I  could  find 
in  November,  1996.  Il  v^^is  >old 
to  me  as  a  clearance  item,  as  the 
salesperson  said  it  wasdisconiin- 
ued.  Thev  never  told  me  the 


''There  have  been  some  rather  troubling 

developments.,,  " 


recall  legions  of  amateur  radio 
iiames  that  no  longer  claim  shelf 
space.  From  H all ic rafters  lo 
Heathkit,  or  llammarlund  to 
Gonset.  many  a  company  has  ei- 
ther bailed  out  of  ham  radio  or 
folded  altogether. 

So  if  AEA  joins  them,  fare- 
well— it's  been  nice.  Or  if  a  com- 
pany like  G  &  G  steps  forward. 
as  it  did  to  rescue  Microlog 
customers,  there  may  be  some  life 
in  the  232s  yet.  Only  time  will 
tell,  arid  I  will  keep  my  eyes  and 
ears  open  for  news.  Watch  here, 
and  on  the  Web  site,  fur  further 
infonnation* 

In  the  meantime,  we  are  all 
going  to  have  to  help  oiu  those 
who  are  new  to  these  modes.  To 
wLt,  a  letter  finm  Clarence 
Herniancc  Wf-jRRN.  of  Stockton 
CA,  He  writes: 

"1  have  been  a  fan  of  your  col- 
umn since  I  had  my  first  model 
19,  so  JLin^  ago.  1  have  made  some 
of  tiie  modems  I  have  used  over 
the  years  from  your  column.  Now 
as  time  has  passed.  1  have  been 
buying  the  equipmeni  instead  of 
building  from  ^scratch."  My  first 
purchase  (years  ago)  was  a  CPl 
for  mv  Commodore.  Worked 
great  until  1  got  the  IBM  clone/ 
Then  vour  column  showed  how 


I 


company  had  closed  up.  After 
getting  it  home.  1  found  that  it  had 
apparently  been  a  used  unit  or  a 
demonstrator  which  would  not 
work  PACTOR.  The  program  said 
tt  does  not  supp4>ri  PACTOR.' 
yet  [  was  using  Packrati  11  version 
5.5a.  Apparently  the  chips  are 
bad,  but  w  ith  the  company  closed 
up,  I  have  no  way  lo  gel  new  chips 
or  have  the  unit  repaired  if  that  is 
what  is  wrong. 

"Do  you  have  any  information 
on  where  we  (1  ^md  others)  can 
get  our  AEA  equipment  worked 
on?  This  sure  poses  a  problem  to 
me  and  a  few  oihens  who  will 
need  to  get  our  equipment 
serviced  in  the  future*" 

As  I  have  no  good  information 
on  the  PK-232MBX.  I  turn  it  over 
to  you  all.  My  only  hope  is  that, 
if  nothing  else,  a  users*  group  will 
arise  to  help  Clarence,  and  others 
who  have  problems  with  their 
AEA  units, 

1  look  forward  to  hearing  from 
any  of  you  by  snail  mail  a!  the 
above  address,  or  via  E-mail 
at  ajr@ari.neu  MarcWA3AJR 
on  AOL,  or  75036.2501  on 
CompuServe.  Check  the  RTTY 
Loop  Home  Page  at  http:// 
www2.ari.net^ajr/recs/  for  further 
developments  as  well. 


Radio  Bookshop 


Phone  S(KJ074^7373  or  603-924-0058,  FAX  603-924-S613,  or  see  older 
funri  K-li>w  forordcnnginfornialion.  _    ,      n    -  u 

CE220 1  hi-  lAVis  Wire  .\iiienii9  HiuuilnM)k  b>  r>a\e  Ingiam  K4l^VJ  AH  ot  the 
rK^t!tk*l  t!iiiKn>it»ii^  fur  a  full  nuiec  of  ^M^v  to  biiikl  and  ei^n  ^^'  w.in?s.   59.95 
WGP87I  ' .  \\l  Mmtit  t  ubk-al  yiuid  Vntt^nnas  by  N^IIUan^  Oraixl  Sman  Cowthi 
'The  Ctte^sie""  c>n  Qii^l  tk-sign.  iheoiy;  ctmstmctitm,  opeorivHL  New  feed  aid 
niaichum  sviiems  Ne%\  ckiia.  SI 3  95 

1 AB  327()P  Pr^Htkr^a  Ant^na  H;indbo<>k-2ikl  edition  by  Jos.  Car.  The  ?ti  »-page 
hi^A  h  a  treasuie.  Suhv  \viili  luikiaiiiLiiials,  explains  pitip^saritHi  of  all  lands,  and 
fi\j\  ji]w->  g  [on  of  easy  amenna  pfpjccb.  S29.95 
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Prophgrtion 


fiumbef  BO  on  youF  F^^back  eard 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  A2  85541 


Jifarch  may  uirn  out  to  be  a  very 
exciting  month  for  HF-band 
propagation  and  also  for  iono- 
spheric^ atmospheric  and  geo- 
physical activity.  It  looks  as  if  ihe 
first  iwo  weeks  ol"  ihc  month  nia\ 
be  rather  bland  and  quiets  with 
only  seasonal  tmprovemeni  in  DX 
potential.  The  UisL  two  weeks, 
however,  could  be  wild.  There  is 
a  good  chance  of  the  ionosphere 


exhibiting  active-io-minorstonn 

levels  on  or  around  ihe  17th  to 
19th*  the  26lh,  and  again  aroimd 
the  29ih  and  30th.  These  periods 
may  also  bring  some  atmospheric 
sEorms  and  other  geophysical 
events  to  various  locations. 

Seasonal  increases  in  daylight 
hours  in  ihe  northern  hemisphere 
bring  more  UV  stimulation  of  the 
ionosphere — hence  greaicr  DX 
poieniial.  Also,  an  expected 
increase  in  solar  flux  due  to  the 
anticipated  in  crease  in  sun  H  pots  as 
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Cycle  23  begins  its  five-year  rise, 
should  help  DX  chasers.  It  is 
sometimes  noted  thai  the  occur- 
rence of  ionospheric  siorms*  ac- 
companied by  high  signal 
absorption,  is  Tollowed  soon  af- 
ter by  exceptional  DX  propaga- 
tion opporiimities.^so  doo'i  be 
discouraged  by  poor  conditions. 
As  yon  scan  the  hnnd-iimc- 
coyniry  chart,  be  aware  Lliat  when 
15  meters  is  indicated,  check  12 
meters,  loo:  when  20  meters  is 
indicated,  cha:k  17  meters.  If  40 
meier^  h  shown,  be  sure  to  try  30 
meier^,  too.  Propagation  is  where 
you  find  ii,  and  forecasting  is  of- 
ten as  much  an  ad  as  a  science. 
Surprises  can  and  do  occur,  so  it 
pays  to  be  alerl  and  do  some 
searching  above  and  beUiw  Ihe 
noted  IVequencies,  and  also  before 
and  alter  the  noted  limcs, 

10  meters 

DX  possibilities  arc  poor,  hut 
occasional  openings  across  the 
equator  may  be  possible  to 
tropical  areas. 

12-15  meters 

Circuits  to  Africa  and  South 
America  can  occur  on  Good  days 
as  shown  on  the  chart,  and  short 
skip  out  to  1000  miles  or  more 
will  be  frequent  on  Good  days. 

17-20  meters 

Twenty  should  t»ethe  best  band 
for  DX,  with  17  coming  a  close 
second.  The  band  should  be  open 
until  after  dark,  with  long  open- 
tags  into  the  southern  hemi- 
sphere. Short  skip  from  a  few 
hundred  to  about  2,LXX>  miJes  wilJ 
be  frequent  during  daytime. 


30-40  meters 

These  bands  should  rcmaifi 
open  for  DX  from  sunset  to  sun- 
rise. Signals  from  the  east  will 
peak  between  dark  and  mid- 
night, while  signals  from  other 
directions  will  peak  between 
midnight  and  dawn.  Daytime 
short  skip  from  100  to  1000 
miles  and  nighttime  short  skip 
from  1000  to  2000  miles  can  be 
expected. 

80-160  meters 

Increases  in  QRN  may  limit 
DX  opportunities  lo  '*quiet*'  cvc* 
nings.  and  short  skip  between 
500 and  2000  miles  will  be  com- 
mon un  80  nielcrs.  On  1 60,  short 
skip  and  DX  during  hours  of 
darkness,  peaking  around  mid- 
night and  again  at  dawn,  should 
be  a  regular  occurrence,  lim- 
ited only  by  QRN-  There  will 
be  ijo  daylight  activity,  duejo 
absorption. 
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RFE/RL  Assists  Banned 
Serbian  Reporters 


On  December  4, 1 996,  Radio  Free  Europe/Radio  Uh 
erty  began  expanded  news  and  current  affairs  pro- 
gramming, in  cooperation  with  Radio  B92.  the  last 
indeperxJenl  broadcaster  in  Be^rade,  which  SeftJan 
authorities  siler>ced  on  Tuesday.  Decemiser  3. 

RFE/RLs  Belgrade  news  bureau  is  working  wBi 
journalists  from  B92  to  provide  impartial  and  uncen- 
sored  news,  interviews,  ar^lysis  and  discussbn  of 
llie  ajrrent  pojiticai  sJtuatk}n  in  &ert>ia 

A  30mjnyte  program  is  bn^adcast  daily  fromSf  AJ 
to  21:30  Belgrade  time  on  1 S93  kHz  from  a  150,000 
watt  AM  transmitter  at  Holzkirohen.  Gennany.  An  ad- 
dftkjrml  30-minute  daily  program  is  broadcast  19:00 
to  19:30  Belgrade  time,  on  792  KHz  from  a  500.000 
watt  AM  transmitter  at  Kavaia^  Greece.  Both  statbns 
are  operated  by  the  U.S,  Information  Agency's 
International  Broadcasting  Bureau. 

On  the  air  since  Januaiy.  1994,  RFE/RL*s  myi- 
eBvik;  South  Slavic  Language  Service — staffed  with 
prominent  Serbian,  Bosnian  and  Croatian  joumal- 
ists— currentiy  broadcasts  two  and  a  haif  hours  dally 
to  tfre  former  Yugoslavia.  Director  of  the  service  is 
Nenad  Pejic,  former  program  director  of  independent 
Sarajevo  TV 

The  servtee  fias  become  a  leading  source  of  unbi- 
ased news  and  cun'ent  affairs  from  throughout  the 
former  Yugoslavia,  ttie  neighboring  tg^oo  and  the 
world  at  large.  From  two  and  a  half  hours  daily, 
broadcasting  has  now  expanded  to  three  hours. 

Based  at  RFE/RUs  broadcast  center  in  Prague^ 
the  service  draws  on  more  than  30  correspondents 
woriung  through  bureaus  in  Belgrade,  Sarajevo  and 
Zagreb,  and  from  Washington,  Brussels,  Londor*, 
Moscow  and  other  major  capitals, 

SfrKs  1994,  radio  B92  has  broadcast  one  hour  of 
RFE/RL's  program  daily.  The  sefvksB's  programs  con- 
iraie  to  be  broadcast  on  seven  other  independent  bcaJ 
FM  stations  in  Serbia  and  Bosnia.  RFE/RL  also  pro- 
duces a  half-hour  weekly  television  program  that  airs 
on  independent  stations  in  Bosnia. 

RFE/RL  is  a  private,  non^jfofit  public  senioe  broad- 
caster  funded  by  the  U.S.  Congress.  RekKated  from 
Munrah.  Germany,  to  Prague  in  1995,  its  21  -language 
sen^ices  broadcast  700  hours  weekly  to  eastern 
Europe  and  the  former  Soviet  Union. 

From  RFE/RL  NewsL 


Computerspeak 


Keypad:  An  apartment  with  a  lock. 

Keyword:  "Your  place  or  mine?" 

Light  Pen:  A  minimum  sentence  prisoa 

Une  Feed:  "Fve  never  met  anyone  as  interesting 
as  you  before,"  eta 

Machine  Independent:  The  goaE  of  all  computer 
haters. 

Machine  Language:  *Zoom,  Putt-Putt,  Chug-a 
Chug-a/  etc. 

Memory:  The  part  of  a  computer  where  data  is 
placed  prior  to  destruction. 

Muttipass;  To  try  again  after  she  turns  you  down 
the  first  time. 


Menu:  An  itemized  list  of  ways  to  make  a 
mistake  on  a  computer. 

Mk^rominiaturization:  *tBet  smair  in  computerist's 
language. 

Mnemonic:  Said  of  someone  suffering  from 
mnemonia. 

Monitor:  The  first  fron-clad  CRT 

Multi-processing:  To  cook  statistics  more  than 
once. 

Multi-programming:  To  watch  ati  three  networks 
at  once. 

Multi-tasking:  When  one  tsk"  wonl  do,  e.g., 
Tsk-tsk-lsk.' 

(Note:  Under  the  most  rigorously  controtled  con- 
ditions of  pressure,  temperature,  humidity  and  other 
controiiable  variables,  a  computer  wili  do  what  it 
damn  well  wants  to  do.) 

n:  After  x,  the  second  most  popular  nurnbef  that 
doesn't  mean  anything. 

Nanosecond:  A  witness  to  a  duel  between 
grandfathers. 

Night  Mode:  imputing  in  pajamas. 

Network:  What  fishennen  do  when  not  fishing. 

Non-Impact  Printer:  One  whose  signs  go 
unnoticed. 

Nybble:  What  an  unsuspecting  customer  does 
to  a  line  dangled  by  a  computer  saiesman. 

Overstfike:  To  tempt  fate,  e.g.,  air  traffic 
controllers. 

Office  Infonnatron  System:  The  word  processor 
who  knows  the  most  gossip. 

Ohm;  Where  the  'eart  is. 


Note:  These  definitions  are  not  intended  to  of- 
fend anyone.  They  are  taken  from  The  Computer 
Hater's  Handbook  (1 963),  as  prmted,  and  it  is  hoped 
they  will  be  taken  lightly  and  wilh  humor,  as 
intended. 

By  Vince  WA8SU,  from  The  Tuned  Cifcuii, 
monthly  bulletin  of  LAnse  Creuse  ARC.  LFtica  ML 
January  1937.  H 
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It's  AMAZING 

The  Most  Complete  Guide  to  parta 
Manuals,  and  accessories  today! 


A  Tm^ol 
Source 


Revised 


gz( 


At  Your 

Dealer 
NOW! 


5th  Edition 


Only  MSSS  Plus  S/H 
isk  for  ARRL  §  5242 


Resource  Solutions,  6050  Peacfctnic  Pfcy 

SuilB  140-22S,  Nofcross.  GA  50092  USA 
VISA  Onkfs  Only  (800)  &2J-S6&4    MC 


CieCLE  294  ON  READER  SERVICE  CARD 


NEW  LOWER  PRICES! 


NEW  NiMH 


.iiilllPORIPHOSC 

REPLACEMENT  BATTERIES 


TM 


ICOM  NiMH 

BP-7SM      13  2v    2200ma 

BP-m       9M      2200ma 

KEmVOOD  NiMH 
PB  7SM      7.2v      2200ina 
PB-8SM      12v       ISOOma 

PB-17M      12v       I30Ona 
PB-^33M      6v         1  yfJOma 


YAESU  NMH 

FNB-33M   4.8v      220Offla 

FNB-^38M    9.6v      750ma 

ALINCO  NiMH 
EBP-22SM  I2v       !300ma 

EBP-24SM  7,2v      2200ma 
EBP^34M    4.8v      22(»ma 


STAiNDARD  N&tH 
CNB-153M  72v      1300tm 

ALINCO  NiCd 
EBP-34       4.8v      1200tna 
EBP-34S     4.8v      ]  60()ma 
£BP^35       7.2v      9mmB 
EBP-36       9.6v      650ma 


WE  ALSO  OPFER 

Camcorder  Batteries  •  Accessories  •  Cordless  Phone  Balleries 
Custom  Battery  Packs  •  NiCad  Cells  •  Lithium  Cells  *  Cellular  Batteries 


Advanced  Battery  Systems,  Inc.,  300  Centre  Street,  Hofbrook,  MA  02343 

(800) 634-81 32  •  (617) 767-5516  •  Fax:  (61 7) 767-4599 

http://hOTne.navisoft.com/periphex 
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Hrm  to  huh 


Number  $2  on  your  Feedback  card 


Your  Input  Welcome  Here 


Dave  Miirer  NZ9E 

7462  Lawler  Avenue  [ 

NilesIL  60714-3108 


This  monlh^s  "Ham  To  H;mr* 
Was  an  interesting  pulpourri  of 
ideas,  so  let's  get  right  to  ii. 

Stud  power 

From  Mark  Marholin 
KE6JJR:  "If  you're  faced  with 
having  lo  replace  n  siud- 
mounlcd  RF  transistor  in  your 
commerciatly-made  rig.  or 
perhaps  you're  buttding  an  add- 
on *brick'  amplifier  for  your 
VHF  or  LJHF  lov^-power  trans- 
ceiver, here  are  sonie  points  lo 
keep  in  mind  before  starting  the 
job.  I've  hard'Won  these  ideas 
over  my  own  years  of  building 
RF  amps  in  the  50  lu  450  MHz 
range, 

'^Before  mounting  the  ceramic- 
bodied,  stud- mounted  "finaF 
transistorCs),  try  to  form  the  flat 
copper  leads  (bands)  on  the  tran- 
sistor as  closely  as  you  possibly 
can  to  fit  I  he  hoard  foils  and  ihe 
opening  in  the  cLrcuii  board  which 
the  transistor  body  occupies*  This 


may  require  first  bending  the 
flat  leads  up  at  an  angle,  then 
down  somewhat  again  for  the 
right  fit.  It's  much  easier  to  do 
all  of  thiii  pre- fitting  ahead  of 
time.  Once  Ihe  leads  are  pre- 
formed, trim  off  the  excess  to 
avoid  unexpected  additional  in- 
ductances  ...  especially  in  UHF 
circuitry. 

"Now,  pre-tin  the  undersides 
of  the  rial  leads  so  that  when  the 
transistor  is  finally  in  place^ 
solder  will  flow  smoothly 
and  easily  underneath  the  Hat 
leads  without  the  need  to  apply 
excessive  amounts  of  heat 
(which  might  be  bad  for  both 
the  board  and  the  transistor 
itself). 

**A  good  quality  thermal-con* 
ducting  grease  (silicone  grease) 
should  be  applied  to  new  transis- 
tors md  any  mica  washers  (m  insu- 
lators thai  might  be  involved,  but 
donH  overdo  it— too  much  thermal 
grease  can  actually  hamper  heat 
transfer,  or  worse  yet,  can  deform 
the  flanges  on  some  devices  when 
thcv  >e  finally  lorqued  dowTi. 
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edge  across  the  graph  from  Scale  A  to  Scale  B  at  the  point  represent- 
ing  the  n%-o  component  values,  and  the  resulring  equivalent  circuii 
value  of  those  two  coi$iponems  is  read  from  Scale  C. 
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^'And  ^pL  Liking  of  thai  final 
torquing  down  of  the  nut  on  the 

transistor's  mounting  stud,  tr>'  not 
to  apply  counterprcssure  by  hold- 
ing the  device  by  its  leads;  they're 
not  meant  to  stand  that  degree  of 
strain.  Even  after  soldering  the 
leads  in  place,  don*t  depend  on 
them  to  prevent  the  transistor 
from  twisting  during  the  stud- 
lightening  procedure,  Stud- 
m<>unied  devices  usualiv  have  a 
flaiiened  end  on  their  threaded 
studs:  hold  the  stud  in  place  by  thai 
flat — that's  why  it's  included.  I 
hope  that  some  of  these  tips  prove 
to  be  worthwhile  for  your  next 
power  transistor  installation." 

Reducing  heat  buildup  In 
tube  amplifiers 

From  Richard  Measures 
AG6K:  "Excessive  heat  buildups 
within  any  piece  of  ham  radio 
gear,  can  greatly  affect  ihe 

trouble-free  equipment  life  ex- 
pectancy period  of  that  equip- 
ment. Incase  you're  in  doubt,  it's 
generally  accepted  ihai  electm- 
lytic  capacitors  can  be  expected 
to  decrease  in  life  expectancy  by 
one-half  for  each  1 0  degree  Cel- 
sius rise  ( 18  degrees  Fahrenheit) 
above  normal  room  temperatures. 
This  alone  should  be  enough  to 
convince  most  of  us  of  the  impor- 
tance of  keeping  Ihe  tube  com- 
part men  ts  in  older  HP 
transceivers,  and  in  amateur  lin- 
ear amplifiers,  as  free  from  heat 
buildup  as  possible. 

*" Another  reason  is  ihe  often 
self-destructive  effects  that  loo 
much  heat  can  have  on  higher- 
power  amplifier  tubes — such  as 
the  popular  3-500Zs — used  in 
many  ham  linears.  These  tubes 
will  normally  run  w  ith  an  orange 
glow  on  the  anode  material,  with 
the  expectation  from  the  lube's 
designer  thai  much  of  the  inter- 
nal heat  w  ill  be  dissipated  by  ra- 
diation and  absorbed  b_s  the  cooler 
surrounding  metal  chassis  siruc- 
tune.  Just  tis  often,  however,  those 
surrounding  metal  parts  are  shiny 
reflective  aluminum  or  steeK  and 
send  a  large  amount  of  that  radi- 
ant enerav  right  back  into  the  lube 
instead  of  dissipating  it  as  the 
designer  intended. 

''By  painting  the  insides  of 
these  tube  compartments  a  flat 
black,  considerably  more  of  the 
radiant  enerav  will  be  absorbed 


and  safely  carried  away  than  if  the 
metallic  surfaces  are  reflective 

and  force  the  energy  to  bounce 
back  and  forth  between  the 
tube(s)  and  the  enclosure.  This  is 
a  simple  point  of  physics  that 
some  product  design  engineers 
overlook:  Bright  or  shiny  surfaces 
always  reflect,  and  dark  dull  sur- 
faces always  absorb  radiant  en- 
ergy, and  heat  is  radiant  energy. 
Kcnwmxl^s  TL-922  linear  ampli- 
fier, as  an  example,  does  have  Hat 
black  tube  compartment  walls, 

*1f  your  particular  amplifier 
doesn't,  black  liquid  shoe  polish 
is  one  simple  answer.  Apply  it 
evenly  to  all  of  the  reflective  com- 
partment  surfaces,  especially 
those  that  would  reflect  radiant 
energy  right  back  into  the  tubes 
themselves.  This  simple  step  will 
help  the  ecjuipmenrs  cooling  fan 
ID  do  its  job.  and  help  to  keep  your 
gear  functioning  longer,  cooler 
and  more  irouble-free." 

Moderator  s  note:  I've  applied 
Rich\s  idea  to  my  own  Heath 
SB- 1000  and  can  much  for  its  ef- 
fectiveness. I  painted  the  internal 
wiilis  of  the  tube  compartment 
with  f! at  black  paint  and  immedi- 
ately noticed  a  stihstantiai  in- 
crease  in  the  amtfttfii  of  heat 
absorbed  by  the  compartment 
walls;  very  little  of  that  heat  will 
find  its  li'oy  back  into  the  3-500Z 
itself.  What  modification  cutdd  be 
simpler?  Just  make  sure  that  the 
power  u  unplugged  and  the 
power  supply's  capacitors  are 
cotnpletely  discharged  when 
you  re  working  rnyide  any  com- 
partment that  carries  high  volt- 
age, I  always  clip  a  Jumper  from 
the  anode  of  the  tube  to  groutid 
whenever  my  hands  are  in  or 
near  the  final  RF  compartment . 
i  learned  the  value  of  that  years 
ago  when  working  inside  broad- 
cast transmitters.  "Inside"  is 
the  right  word:  you  could  actu- 
ally walk  inside  our  VHF  TV 
transmitter! 

Workbench  pin-up 

From  John  Ntx:  *'Ftg.  1  shows 
a  handy  nomogrBm  to  keep  near 
your  workbench.  The  dictionary 
definition  of  a  nomogram  is  *a 
graph  that  enables  ojie,  with  the 
aid  of  a  straightedge,  to  read  off 
the  value  of  a  dependent  value 
,  when  the  values  of  two  or  more 


independent  variables  are  given.' 
This  one  allows  you  lo  quickly 
approximate  the  equivalenl  value 
of  two  or  more  parallel  rcsisiors 
or  two  or  more  series  capacitors. 
Simply  lay  a  straightedge  be- 
tween the  values  that  von  want 
to  combine  on  the  top  and  btn- 
torn  angled  lines  (Scales  A  and  B), 
then  read  ihc  equivalent  combined 
value  on  the  straight  line  in  the 
middle  (Scale  C).  IV ^  much  Faster 
and  easier  Ihan  struggling  with  the 
aU  of  the  division  needetl  for  the 
'standard^  parallel  resistor  or  series 
capacitor  equivalency  formulas 
(also  shown  in  Fig.  1  h 

"For  instance,  a  270  ohm  re- 
sistor in  parallel  w  ilh  an  820  ohm 
nesisior  is  203  ohms.  A  .022  ^F 
capacitor  in  series  with  a  .047  ^iF 
capacitor  is  .015  fiE  Remember 
that  the  value  will  always  be 
lower  than  the  lowest  of  the  two 
individual  component  values 
for  resiistors  in  parallel  and 
capacitors  in  series. 

"lb  figure  multiple  nesistors  in 
parallel  or  capacitors  in  scries, 
simply  use  the  first  two  values 
and  find  the  equivalenl  on  ihe  no- 
mograph, then  use  that  answer 
plus  the  third  value  for  the  next 
equivalent  and  so  on  umii  ail  of 
the  values  have  been  accounted 
for.  The  final  value  is  the  overall 
equivalent  circuit  value  of  all  of 
the  components  in  thai  parallel 
^resistor)  or  series  (capacitor) 
circuit." 

Moderator 's  note:  The  noma- 
graph  in  Fig.  I  is  only  tisefidfvr 
values  within  the  same  power  of 
JO.  i.e.,  when  all  of  the  resistors 
in  a  paraiiel  circuit  are  in  ohms, 
hundreds  of  ohms,  thousands  of 
ohnu  (k).  etc.  To  find  the  equiva- 
lent  of  a  470  ohm  resistor  in  paral- 
lel with  a  iOk  €fhns  resistor,  best  use 
the  longer formida  (by  the  way.  the 
answer  is  448.9  ohms!).  Thanks 
for  another  nice  chart,  John. 

Big  dipper 

From  Phil  Salas  AD5X:  Tor 

waterproofing  outdoor  connec- 
tions and  connectors,  Tve  had 
very  good  luck  with  a  product 
called  Plasd-Dip^**.  It's  a  fast- 
curing  liquid  plastic  material 
that's  intended  primarily  for  coat- 
ing tool  handles,  A  can  of  it  costs 
about  $7  at  hardware  and  home 
centers,  but  it  should  last  you  a 
good  long  while.  I  usually  put 


two  coats  of  it  on  all  of  my  out- 
door connections.  For  wire  con- 
nections* such  as  separating  a 
coax  shield  and  center  conductor 
for  feeding  a  dipolc  antenna,  1  im- 
mobilize  the  point  where  the 
shield  and  center  conductor  sepa- 
rate with  hot  glue  (hot  glue  guns 
are  sreat  for  a  lot  of  thincs  like 
this).  Then  I  attach  solder  lugs  to 
the  ends  of  the  shield  and  center 
conductor  as  the  connection  point 
to  the  antenna's  balun.  Finally,  1 
dip  the  entire  end  of  the  coax  (in- 
cluding the  solder  lugs  J  into  the 
Plasti-Dip  and  let  it  cure.  After 
curing.  I  use  a  hobby  ioiife  to  trim 
off  the  excess  Plasti-Dip  insula- 
tion  that  covets  the  ends  of  the 
solder  lugs.  Neat,  easy  and  if  done 
correctly,  waterproof ^ 

ITT  (transformer  test  tip) 

De  your  moderatoTj  Dave 
NZ9E:  Here's  a  tip  Ibr  easily  and 
accurately  testing  the  insertion 


Tnin^fonrier 
Nil,  1 


Transformer 
2 


Input 
O— 


LowZ' 


HighZ 


HighZ 


IjOW  Z     Output 
O 


Fig.  2,  Two  tdentkal  transformers  connected  hack-to-back  for  easily 
checking  their  insertion  loss  in  dB.  See  NZ9Es  tip  in  the  text  for 
further  derails. 


Hidtden  OR P  wattmeter 

From  Ken  Guge  K9KPM: 

* 'Wanting  to  accurately  measure  the 
2  watt  RF  output  from  my 
Kenwood  HT  1  spotted  the  Daiwa 
CN-550  CTDSS-needle  VHF  SWR/ 
Power  meter  sitting  on  my  operat- 
ing bench.  The  Daiwa  CN-550 
measures  forward  and  reflected 
power  directly  in  watts,  with  two 
separate  meter  needles,  and  then  it 
^computes'  (on  the  meter's  scale) 
the  SWR  by  where  those  two  sepa- 
rate needles  cross.   Vm  sure 


"You've  Just  uncovered  your  'hidden' 

QRP  meter  and  you  didn't  even  have  to 

iift  your  soidering  iron  to  do  it. " 


loss  of  transformers,  whether 
they  are  AF  transformers  or  RF 
transformers.  Testing  the  actual 
dB  loss  in  step-up  or  step-down 
trans Ibrmcrs  is  tricky  because  of 
the  diirL^rciii  impedances  pre- 
sented by  the  primary  and  sec- 
ondary windings:  dB  loss 
formulas  assume  like  imped* 
ances  on  the  input  and  output  of 
any  device  where  dB  gain  or 
loss  is  to  be  calculated.  But  with 
transformers,  this  criteria  is  easy 
to  meet,  simply  by  using  two 
identical  transformers  (same 
type  numben  and  hooking  them 
up  back'to-back  (see  Fig,  2), 
Now  the  input  and  nuiput 
impedances  are  identical,  so  the 
loss  can  be  measured  by  simply 
comparing  the  differential 
in  voltage  between  the  input  of 
the  two  and  their  cascaded  out* 
put,  then  dividing  that  result  by 
two.  If  your  measurements  in- 
dicate a  6  dB  loss  using  two 
identical  transformers  back- to- 
back,  ii*s  safe  lo  assume  that 
each  is  responsible  for  3  dB  of 
that  loss,  certainly  close  enough 
for  all  but  the  most  exacting 
applications. 


I 


everyone's  seen  this  type  of  meter 
even  if  you  don't  currently  own 
one.  The  forward  power  scale  has 

a  range  of  zea)  to  20  watts  on  its 
most  sensitive  range,  but  even  at 
that,  the  2  watt  point  lor  my  HT*s 
RF  output  is  only  about  the  lower 
one-fifth  of  the  luli  20-watt  scale 
markings — OK,  but  not  great  for 
accurate  QRP  measurements. 

"It  occurred  to  me  that  the  re- 
flected scale,  zero  to  4  watts,  w  ould 
be  the  perfect  one  to  use,  with  the 
zero  to  2  w  an  portion  on  the  scale 
covering  abttut  threc-tjuartersof  the 
meter^s  range;  several  magnitudes 
better  than  the  forward  scale.  It's 
amazingly  simple  lo  use  that  re- 
tlected  scale  for  measuring  low 
power  outputs — simply  hook  the 
unit  up  hackwartis! 

"Instead  of  having  the  HT*s  out- 
put cable  going  to  the  *TX'  connec- 
tor on  the  CN-550.  connect  it  to  the 
*ANT'  connector  instead  Then  put 
your  dummy  load  (alow  power  one 
is  fine)  on  ihc  TX*  connector  of 
the  meter.  You  wont  be  able  to  see 
your  SWR  correctly,  but  you  no 
doubt  already  know  that  your 
dummy  load  is  very  close  to  1 : 1 , 
so  [t*s  no  loss.  Wtiat  you  will  see, 
though,  is  your  Ibr^  ard  power— now 


on  the  'reilected'  scale- — in  far 
greater  detail.  Small  adjustments 
can  be  made  to  your  low  power  HT 
and  the  results  will  be  easily  vis- 
ible on  the  zero  lo  4  wait  right-hand 
R'flected  scale.  You'  ve  just  uncov- 
ered your  'hidden*  QRP  meter  and 
you  didn't  even  have  to  lift  your  s 
oldering  iron  to  do  it.^ 

Moderator's  note:  I've  had  a 
Daiwa  meter  like  the  one  that  Ken 
mentions  above  for  years,  and  ftave 
never  really  seen  it  in  that  light  be- 
fore! Kens  idea  clearly  i flits trates 
what  'ham  ingenuity* means:  Ijook- 
in^  at  an  item  front  another  point 
of  view  and  'ifireming^  a  new  use 
for  it.  Of  course  yokt  can  apply  the 
idea  to  any  of  Daiwa  *s  {or  other 
manufacturers*)  dual-needle 
meters,  in  any  frequency  range. 
Another  nice  tip.  Ken. 

Thai  wraps  up  this  nK>nth"s  col- 
unm;  does  anyone  have  any  ideas 
on  ''different'*  uses  for  common 
items  such  as  K9PKIV1  gave  us? 
Sejid  them,  or  any  other  ham-re- 
laled  tips,  ideas,  suggestions  or 
shortcuts  to  me  at  the  address  in  the 
masthead  and  f  11  share  them  with 
the  rest  of  7i's  readers.  That^s  our 
purpose,  sharing  practical  ideas 
Ham  To  Ham. 

Richard  L.  Measures  AG6K 
6455  La  Cumbre  Road 
Somis  CA  93066 

John  Nix 

9123  Highway  23  NE 

Foley  MN  56329-9501 

Phil  Salas  AD5X 
1517  Creekssdc  Drive 
Richardson  TX  7508 1 

Km  Guge  K9KPM 

1 107  E.  Woodiow  A%enue 

Lombard  IL  60 1 48 


MarkM^iiultn  KE6JJR 
1 588  Four  Oak  Circle 
SiUiJoseCA93l31 
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Number  B4  on  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Masslllon  OH  44646 


Well,  it  looks  like  we  made  ii 
through  another  winter  in  ihc 
Midwest.  Lucky  for  me,  this 
year  1  don't  have  to  fix  the  dam- 
age old  man  winter  did  to  ray 
antennas.  On  the  other  hand,  1 
spent  most  of  the  winter  with 
nary  an  antenna.  What  little 
hamming  Tve  been  able  to  do 
has  been  with  a  mobile  HF  an- 
tenna affixed  to  the  car— with  a 
run  of  coax  into  the  apartment. 
Needless  to  say,  1  can't  wait  for 
the  house  to  be  finished.  But 
while  1  wait,  I  can  plan  my 
dream  antenna  farm.  During  the 
best  of  times,  Fve  never  really 
had  a  "really  good"  antenna  sys- 
tem. With  three  acres  on  the  new 
home  site,  1  can  grow  lots  of 
antennas. 

Even  if  you  don*t  plan  to  redo 
your  entire  antenna  farm,  if 
youVe  running  low  power  you 
need  to  get  every  last  milliwatt 
in  the  air.  Winter  can  be  really 
tough  on  your  antenna  farm. 
So,  before  the  grass  starts  to 
grow,  let's  look  at  what  is  left, 
and  the  best  place  to  start  is  the 
feedline. 

You  get  what  you  pay  for 

And  when  it  comes  to 
feedlioe^  if  you  try  and  save  a 
few  nickels  here,  the  results  will 
surely  bite  you  in  the  butt! 
Lossy  cable  may  work  if  you're 
running  100  watts.  Even  if  you 
are  using  really  bad  coax  and 
lose  half  your  power  to  the 


Low  Power  Operation 

cable,  you  only  lose  one  S-unit. 
At  the  levels  most  QRP  opera- 
tors use,  losing  half  your  power 
to  lossy  feedline  (and  that  same 
S-unit)  would  be  a  death  blow 
to  your  signal. 

So,  if  you  purchased  your 
feedline  new  with  the  rig,  and 
that  rig  has  tubes  in  it,  replace 
the  coax!  Unlike  fine  wine,  coax 
does  not  get  better  with  age. 

So  when  should  you  replace 
your  coax?  1  really  can't  say. 
Coax  used  up  and  down  the 
tower  should  be  checked/re- 
placed every  five  years  or  so.  If 
you  live  in  a  climate  having  lots 
of  sun  or  salt  misi,  perhaps  you 
should  change  it  more  often. 


why  didn't  you  seal  them  off  with 
some  tape  and  coax  sealer  after 
you  installed  the  coax  in  the  llrsl 
place? 

What  coax  to  buy? 

Always  buy  a  name  brand.  I 
don't  care  what  the  guy  behind 
the  counter  says;  if  the  stuff 
IS  any  good,  the  manufacturer 
will  put  his  name  on  it.  You  re- 
ally do  get  what  you  pay  for. 
Don't  go  for  the  surplus  coax 
either,  unless  you  know  where 
it  came  from.  Fresh  surplus  is 
fine,  but  stuff  from  World  War 
II  is  just  wasting  your  money. 

For  runs  up  the  tower,  I  always 
recommend  and  use  RG-S  cable. 
Another  really  good  cable  to  use 
is  the  RG-213.  It's  about  the  same 
price  as  the  RG-8,  but  with 
slightly  lower  loss  specifications, 


Unlike  fine  wine,  coax  does  not  get 

better  with  age. " 


The  outside  jacket  should  be 
free  of  cracks  and  abrasions.  If 
you  find  your  feedline  looks  fine 
except  in  one  or  two  sections, 
don't  try  to  splice  in  new  runs. 
Aside  from  the  extra  work,  it's  not 
really  going  to  fix  the  problem. 
Water  may  have  seeped  into  the  line 
and  ruined  it.  Damage  from  rabid 
ice  weasels  may  go  unnoticed  as 
well.  Run  your  hand  along  a  sec- 
tion of  coax.  If  your  hands  turn  the 
color  of  the  coax,  UV  damage  has 
occurred;  replace  it. 

Check  the  connectors  at  both 
ends  (see  Fig,  1),  The  jacket 
should  be  inside  the  barrel  of  the 
connector.  Any  exposed  braid 
means  there's  a  good  chance  water 
may  have  entered  the  coax.  Of 
course,  if  you  can  ,see  the  connectors. 


Use  RG-8 

RG213or9913 

coax  rated  for  outdoor  use 


Apply  a  layer  of  tape  over 
connector.  Then  a  single 
layer  of  coax  seal. 


Be  sure  outer  jacket  is  inside  the 
metal  connector. 


Use  only  high 
quality  silver  plated 
with  Tefton^^'  inserts 
connectors. 


Remove  any 

solder  ilux  from 

the  pin  on  the  connector. 


Fig.  1.  Prope}  protection  of  outdoor  coax  connectors. 
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especially  on  the  upper  frequen- 
cies. 991 3  is  also  a  good  choice 
for  HF.  Check  out  the  ARRL 
Handbook  for  a  listing  of  differ- 
ent coaxes  and  their  losses  at 
various  frequencies. 

Just  like  chocolate,  there  are 
zillions  of  varieties  of  RG-8. 
You'll  see  UV  resistant,  direct 
burial  and  abrasion  resistant, 
among  others.  Get  the  kind  you 
need,  but  don't  pay  more  for 
something  you  dun't  need. 

Connectors 

While  shopping  for  new  coax, 
how  about  the  connectors  on  the 
ends?  Please  don't  waste  your 
money  and  get  those  cheap  im- 
ported guys  with  the  plastic  cen- 
ters. They're  just  not  worth  the 
hassle.  1  always  choose 
amphenol  RF  connectors.  And  I 
always  go  with  the  silver-plated 
connectors,  too.  The  last  ones  I 
used  had  the  TeOon"'''^  center.  1 
highly  recommend  you  do  the 
same.  If  you're  not  an  expert  at 
attaching  an  SO- 239  connector, 
the  Teflon  will  allow  you  some 
leeway  when  soldering.  The 
plastic  center  connectors  will 
naeit!  Get  the  connector  hotter 
yet,  and  the  center  of  the  coax 
will  melt  as  well! 


Is  the  gold  SO- 239  any  better? 
Welk  I'm  not  going  to  spend  the 
extra  money  to  find  ouL  The  gold 
would  prevent  the  connector  from 
becoming  corroded,  but  other 
than  that,  I'm  not  sure  they  are 
worth  the  money. 

There's  been  a  lot  of  paper  con- 
sumed showing  hams  how  to  put 
on  an  SO- 23 9  connector  I  suggest 
you  take  a  look  in  the  AiUiL  Hand- 
book lor  a  step-by- step  walk- 
through. I  can  tell  you  those  small 
holes  around  the  barrel  of  the  con- 
nector cu-e  n{}t  to  let  the  steatn  out. 

To  install  a  connector  onto  an 
end  of  coax,  you'll  need  the  fol- 
lowing: First,  use  a  clean  connec- 
tor free  of  dirt  and  corrosion,  llie 
silver  plating  makes  soldering 
much  easier  Next,  you'll  need  a 
high  wattage  soldering  iron,  \  like 
to  use  a  45-60  watt  iron.  A  solder- 
ing gun  won't  cut  it.  You  need  to 
heat  the  connector  up  as  fast  as  pos- 
sible to  avoid  damage  to  the  coax. 

A  good  grade  of  solder  is  also 
important.  I  use  a  low  flux  solder 
by  Kester^^^  It  s  called  the  ''no 
clean  245."  Digi-Key'™  handles 
it.  The  Digi-Key  catalog  number 
is  KE 1400-ND,  and  it  costs  about 
ten  bucks  a  pound.  With  this  stuff, 
there's  no  big  glob  of  solder  11  ux 
hanging  on  the  end  of  the  connec- 
tor after  you're  done.  The  connec- 
tor is  not  as  slimy  with  flux, 
either,  when  you're  done. 

Don't  cheapen  up  on  the  inserts 
required  with  smaller  diameter 
coax.  It  nicikes  little  sense  to  sj>end 
three  bucki  on  a  silver-plated  connec- 
tor and  then  use  a  20-ccnt  insert. 

And  for  reasons  known  only  to 
some  hams,  don't  reuse  old  SO- 
239  connectors.  They're  just  not 
that  expensive  J  so  splurge  and  get 
new  ones  when  updating  or 
repairing  your  antennas. 

If  your  plans  include  connec- 
tors outside,  first  wrap  the  con- 
nector with  a  layer  of  blacic 
electrical  tape.  Then  apply  a  layer 
of  coax  seal.  That  first  layer  of 
tape  will  allow  you  to  undo  die 
connection  without  trying  to  clean 
off  the  coax  seal. 

Open  wire  feed 

1  use  two  kinds  of  open  line 
feed.  For  temporaiy  installations, 
1  use  cheap  30()-ohm  TV  line. 
This  stuff  is  great  for  Field  Day! 
I  also  use  300-ohm  TV  line  when 


testing  new  antennas.  Of  course. 
Ihis  assumes  ihe  antenna  re- 
quires open  line  feed.  Although 
I  know  there  will  be  some  dif- 
ference in  performance  between 
the  300-ohm  and  450-ohm  feed, 
it  will  be  fine  for  a  test  or  two. 
At  the  home  station,  I  use  450- 
ohm  ladder  line.  1  can  tell  you 
to  get  the  stranded  type  and  not 
the  solid.  The  stranded  line  is  so 
much  easier  to  use. 

If  you  use  ladder  line,  check 
the  connections  at  the  top  of  the 
tower.  It's  not  uncommon  at  all 
to  have  one  side  of  the  ladder 
line  break  off.  That*s  why  ifs 
best  to  use  some  sort  of  hanger 
to  support  the  line  from  above. 

Use  TV-style  standoffs  k)  keep 
the  ladder  line  away  from  the  tower 
legs.  Don't  overlook  the  aluminum 
spouting  and  siding.  Newer  homes 
use  all-plastic  downspouts  and 
siding*  but  check  anyway. 

It's  the  little  things 

While  yon  are  out  working  on 
fte  antennas,  check  any  balun(s) 
you  may  have  in  your  system. 
Although  you  can't  do  much  in 
the  way  of  electrical  checks,  give 
them  a  good  going  over  with  your 
eyes  and  fingers.  F  ve  never  come 
across  a  water-cooled  balun,  so  if 
your  balun  sounds  like  a  half- 
ftlled  bottle  when  you  shake  it, 
trash  it!  Check  for  loose- fitting 
hardware  and  broken  wires.  Make 
sure  the  connector  is  dry  and  fully 
encased  in  coax  seal.  Retape  and 
reseal  if  needed. 

How  many  coax  switches  do 
you  have?  Check  them  for  proper 
(deration,  One  very  old  Heathkit 
switch  I  had  developed  a  low  re- 
sistive short  to  ground  on  two 
outputs,  opening  the  switch  re- 
vealed a  splatter  contact  or  two. 
Perhaps  the  switch  had  taken  a 
lightning  strike. 

If  you  put  in  new  coax  or  open 
line  feed,  how  about  making  up 
some  new  jumper  cables?  If 
you^re  like  Randy  KD8JN,  youMl 
need  some  RG-8  cable  to  connect 
the  Argonaut  515  10  the  SB- 220. 
But  those  are  usually  way  too 
large  and  bulky  for  most  QRP 
rigs.  Some  of  the  micro  rigs  aren't 
heavy  enough  to  hold  the  coax 
down  on  the  table*  so  don't  for* 
get  to  make  up  some  RG-8  mini 
cables*  too. 


Don't  overlook  your  ground 
system.  Many  QRPers  don't  even 
have  a  good  RF  (or  DC)  ground 
in  their  shacks.  That's  wrong.  If 
for  nothing  else,  it*s  a  good  safety 
feature  and  is  required  in  most 
cities.  Check  the  connection  be- 
tween the  ground  rod  and  the 
cable  connected  to  it.  It's  possible 
the  cable  has  corr^Mled  through. 
Tighten  up  any  clamps  on  the 
grounding  rods.  This  is  especially 
true  if  you  live  in  California. 
Those  earthquakes  have  a  ten- 
dency to  loosen  up  just  about 
everything. 

1  prefer  to  use  the  braided 
copper  straps  for  ground  runs. 
This  stuff  is  very  flexible  and 
easy  to  work  with.  Copper 
ground  bus  strips  are  ideal,  too. 
They  allow  you  lo  connect  all 
your  equipment  together  Don't 
daisy-chain  your  grounds  to- 
gether— you'll  open  up  the  pos- 
sibility of  ground  loops.  Use  a 
single-point  ground  (see  Fig.  2). 
And  for  goodness  sakes,  don't 
ground  your  gear  to  the  gas  pipe. 
The  sewer  pipes  are  another  no- 
no.  Also,  don't  depend  on  the 
ground  or  common  wire  inside 
your  electrical  service* 

Mike's  dream  system 

R^t  now,  as  I  type  this,  my 
new  shack  is  nothing  more  than  a 
very  expensive  muddy  hole  in  the 
ground.  As  spring  approaches, 
things  should  start  to  Lake  shape. 
So,  here  are  my  plans  for  my  QRP 
shack. 

For  openers,  1  plan  to  install  a 
60*75-foot  free-standing  lower. 
The  10-foot  difference  between 
60  and  70  feet  is  very  costly.  The 
tower  should  be  able  to  hold  20+ 
square  feet  of  antennas. 

For  20  through  10  meters 
I  decided  on  a  log  periodic  ar- 
ray. For  weak  signal  two  meter 
work  a  17-elemeni  boomer  is 
planned.  Also  on  two  meters 
will  be  a  Ringo  Ranger  for 
repeater  use. 

Fm  planning  a  solar-powered 
weather  system  on  the  south 
forty.  This  will  be  linked  into 
the  Skywarn  network  via 
packet,  so  a  small  vertical  an- 
tenna will  be  installed  just  for 
this  wealher  system.  Right  now, 
this  idea  is  still  very  much  in 
the  planning  stage.  n 


>i 


Ground  nxl 


Rear  view  of  rigs. 


i  Ground  rod 


Fig*  2.  a)  The  wrong  way  of  grounding  your  station  equipment;  b)  A 
better  way  of  grounding.  This  is  called  single  point  grounding. 


On  the  low  bands,  a  full-wave 
80  meier  dipoic  up  at  the  60-fooi 
mark  on  the  tower.  For  40  and  30 
meters,  there  will  be  ccnterfed 
Eepp  antennas  fed  with  open  line 
feed.  Since  there  are  no  trees  on 
the  land,  these  dipoles  will  be 
configured  as  inverted  '"vees." 


My  onl  y  puDblem  so  far  ts  Onding 
a  way  lo  pay  for  all  this  auffl  On  the 
other  hand,  it  costs  nothing  to  dream. 

Next  month  Fli  give  you  the 
infomialion  about  the  Four  Days 
in  May  QRP  forum  to  be  held 
again  at  the  Days  Inn  during  the 
Dayton  HamVention. 


@  BayPac 


CKrV.  *jy'.f!X^<J^  rt  K' 


■'0iii&Mm 


aim:Wti 


'ai' 


MM 


M it  It i Mode 


t 


ffc  tc    sv^ai•:*-^ 


TlJlSltf*?*:*^*'     f*^^ 


SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

MorB**' 


BF'I  Fotktt  Only    $49SS 
BP-2M  MuUiMode  $69,95 

+  $5  Shipping  ^  ftamfUng 

The  best  little  patiket  modemjusi  got  belter!  Building  on  the  imditJon  of  ihc  BP-I 
PiiCket  Modem,  we  are  very  proud  lo  atinounce  ihe  BP-2  and  BP-2M.  The  BP'2  i  ^ 
u  rtew  and  impfoved  version  of  our  famous  BP- 1  *  while  the  BP-2M  expands  your 
hofi£Oix^  even  rurtlier  wiih  MuiliMode  operation!  So,  whether  you  have  been 
w^UEtg  to  auEomaie  your  CW,  cfiecico<)l  A^f^OR  or  jusi  copy  Weather  Fa,it  -  Now 
i.<^ihednic  for  you  to  jump  in  ami  Join  in  all  the  tun* 


■J         WCtt^fCftaTHS 


Call  Today!  1-8M-8BAYPAC 

fiOfKS22-9722  (S4t)  474-5700  Fa^  474^703 
W<>rld  Wide  Web;  httpiWwww.ligenmnics.ctJin 


TjgertronicsJnc.  400  Daily  Ln    P.O.Box  5210  Grants  Pass,  OR  97527 


CJRCi£  269  ON  READER  SERVICE  CARD 

rs  Amateur  Radio  Today  •  March  1997   85 


Numbef  $€  on  your  fee<^ack  q^t^ 


HUMS  WITH  cm 55 


Carole  Perry  WB2MGP 

Media  Mentors  Inc. 

P.O.  Box  131646 

Staten  Isfand  NY  10313-0006 


Blast  Off  With  Exciting 
Activities 


Every  year,  one  of  the  favorite 
enridimetii  units  in  imr  ham  ra- 
dio class  IS  ttie  one  we  do  about 
the  space  program.  May  he  you 
can'i  always  be  speaking  wirh  one 
of  the  asm>hanis»  or  maybe  your 
sciiool  won't  get  picked  lo  par- 
ticipate in  the  SARFX  program, 
but  you  certainty  can  provide  a 


with  a  sense  of  the  mission^s 
impact  on  their  lives. 

Plan  your  research  straicgies 
well  before  you  introduce  this 
unit  of  siudy.  Work  with  your 
school's  librarian  as  well  as  with 
local  library  personnel.  Help 
gather  videoiapes.  newspapers, 
magazines,  and  documentaries 

10  be  made  available.  Be  sure  to 
check  oul  organizations  that  will 
have  nialeriab  available  for 
classroom  use.  such  as  The 
Young  Astronaut  Council,  with 
its  Young  Asironaut  Program 
and  Young  Astronaut  Clubs. 
They  can  provide  informaiion. 
curriculum  materials,  activitieSt 
and  lots  of  ideas  for  your  Apollo 

1 1  and  other  space-related 


'Wfie  Van  Winkle  N0QCX  and  her 

husband  Rip  NV0M  created  the 

BARC  Jr.  dub  for  youngsters  interested 

in  ham  radio. " 


stimulating  and  exciting  scries  of 
activities  involving  space  and 
communications. 

Twenly-eighi  years  ago,  on 
July  20,  1969.  an  estimated  one 
billion  people  around  the 
world — a  quarter  of  the  Earth's 
population — watched  the  first 
manned  moon  landii^g  on  tele- 
vision. If  your  students  can  learn 
about  the  Apollo  1 1  mission  and 
the  moon,  they'll  come  away 


school  projects  iPholo  A).  Con- 
tact the  Young  Astronaut  Coun* 
cil  ai  1308  19th  St.  NW, 
Washington  DC  20036;  (202> 
682-1984. 

NASA  Teacher  Resource 
Centers  in  I  I  locations  around 
the  cot] n try  offer  educational 
videotapes,  slides,  audio  tapes. 
publications,  teacher  guides, 
and  more.  Call  the  NASA 
Goddard  Space  Flight  Center 


Event 

Famous  Words 

My  Famous  Words 

The  moon 

"Houston, 

landing 

Tranquilly  Base. 
The  Eagle  has 
landed. '^  (Nei 

Armstrong) 

The  first  step 

"That's  one  small 

on  The  moon 

step  for  a  man, 
one  giant  leap  for 
mankind."  (Neil 

Armstrong) 

The  plaque 

"Here  men  from 

the  planet  Earth 

lirst  set  foot  upon 

the  moon.  July, 

1969A.D.W© 

came  in  peace  for 

all  Mankind.* 

(NASA) 

A  description 

"Beautiful! 

of  the  moon 

Beautiful! 

Magnrticent 

Desoiationr 

(Edwin  Aldrin\ 

Presidantial 

^Because  of  what 

phone  call  to 

you  have  done, 

the  astronauts 

the  heavens  have 
become  a  part  of 
man's  world.  For 
one  priceless 

moment  in  the 
whole  history  of 
man.  all  tlie 
people  on  this 
earth  are  tru  y 
one."  (President 

Richard  Nixon) 

Table  1.  Dit-ii-yourseij  qnotmkm  chart. 


Photo  A.  Seventh  graders  James  ami  Man  enjoy  space-related 
activities  like  bniiding  dioramas, 
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Teacher  Resource  Laboratory  at 
(301)  286*8570  to  get  the  loca- 
tion and  phone  nuniher  of  the 
center  nearest  you. 

For  a  26-minutc  video  of 
the  ApoUu  11  mission  con- 
tact NASA  Center  for  Aero- 
space Inrormation  at  (301  j 
621-0390, 

One  fun  activity  you  can  do 
wilh  your  class  is  to  have  them 
write  the  famous  sLiyings  asso- 
ciated with  the  landing,  Talk 
about  those  famous  quorations 
and  what  they  mean.  Why  is 
each  quoic  so  memorable?  Then 
have  the  students  put  themselves 
in  the  place  of  each  author.  What 
wonid  ihey  be  seeing,  hearing, 
and  feeling?  Make  a  chart  and 
have  the  children  add  iheir  own 
quotes  (sec  Table  1>. 


A  gix>d  magazine  lo  subscribe 
to  for  your  classroom  is  Odys- 
sey, published  by  Cobblestone 
Publishing,  Inc.,  7  School  St., 
Peterborough  NH  03458.  Cop- 
ies of  the  is.suc  tilled  **Magnifi- 
cent  Moon"  may  siill  be 
available.  Call  (80Oi  821-0115. 

lt*s  also  fun  lo  have  ihe  kids 
briag  in  models  they've  built. 
Commercial  plastic  model  kits 
of  the  Command  Module,  Lunar 
Module,  and  Saturn  5  rocket 
(slock  numbers  5083,  5081  and 
5082,  respecijveiy)  are  available 
at  local  hobby  stores  from 
Monogram  MlmIcIs.  Have  funl 

Ham  Radio  Family  Might 

Like  most  hams,  one  of  the 
things  I  like  hesi  about  going  to 
the  Dayton  Ham  Vent  ion  every 


Fhato  B,  Elmira  Bebe  Greenlee  KD0GE  elmering  Tracy  Shelton 
(now  KB0BX)  for  her  Novice  license.  Photo  by  Ellie  Van  Winkle 
N0QCX. 


year  is  making  so  many  new 
friends.  I  met  Ellie  Van  Winkle 
N0QCX  from  Boulder,  Colo- 
rado, nearly  five  years  ago  at 
Dayton.  She  is  a  retired  kinder- 
garten teacher,  and  she  and  I 
bonded  instantly.  Ellie  and 
her  husband  Rip  NV0M  created 
the  BARC  Jr.  club  for  young- 
sters interested  in  ham  radio 
(Photo  B). 

Over  the  past  few  years,  the 
Van  Winkles  have  become  good 
friends  who  share  all  of  BARC 
Jr/s  activities  with  me.  With 
their  tremendous  efforts,  and  the 
help  of  interested  parents  and 


column.  Certainly  modifications 
to  suit  individual  club  needs 
should  be  considered  by  any 
club  with  a  growing  number  of 
young  people  in  it.  It's  impor- 
tant for  the  children  coming  into 
amateur  radio  lo  know  that  they 
are  welcome  and  that  they  are 
encouraged  to  participate. 

Why  a  "Fanfiily  Night"? 

The  purpose  of  the  club's 
Family  Night  is  to  share  the 
BARC  Jr.  activities  with  other 
family  members.  It  provides  a 
chance  to  enlighten  parents 
about  the  ham  radio  teaching 


The  children  explain  to  their  families  all 
about  Field  Day,  building  kits,  and 
foxhunts,  and  speak  proudly  of  their 

accomplishments. " 


other  club  members,  they  have 
provided  me  with  some  of  the 
best  presentations  at  the  Dayton 
Youth  Forum  in  the  past  four 
years-  For  Dayton  HamVention 
'96  they  outdid  themselves  by 
training  and  bringing  the  BARC 
Jr  Dayton  Team  to  do  a  presen- 
tation. The  children  had  a  round- 
table  discussion  about  why  their 
club  was  so  successful  and  how 
they  managed  to  raise  money  to 
come  to  Dayton.  Ft  was  a  wonder- 
ful and  informative  presentation. 
Last  month,  Ellie  sent  me  a 
videotape  of  the  BARC  Jr.  Fam- 
ily Night.  There  are  so  many 
good  things  that  come  out  of  a 
night  like  this  that  I  decided  to 
share  it  with  the  readers  of  this 


program,  the  progress  of  their 
children,  and  to  introduce  them 
to  the  Elmers  and  Elmiras  who 
provide  the  instruction.  Ellie 
also  likes  to  have  the  parents 
get  an  understanding  of  the 
value  of  the  hobby  to  young 
people. 

After  three  years  of  operation 
with  BARC  Jn,  the  Elmers  and 
the  children  fell  a  need  to  share 
with  the  involved  families  what 
and  how  the  kids  learn,  and  why 
the  kids  and  Elmers  so  enjoy 
getting  together  each  Saturday 
at  2:00  p.m,  for  one  and  a  half 
to  two  hours. 

According  to  the  Van 
WinkJes,  and  what  I  observed 
on  the  tape,  the  children  really 


enjoy  Family  Night.  It  gives 
them  an  opportunity  to  discuss 
community  service  activities, 
share  stories  about  speaking 
around  the  world,  tell  about 
their  young  ham  net  and 
foxhunts,  and  talk  about  learn- 
ing CW  and  theory.  The  chil- 
dren explain  to  their  families 
all  about  Field  Day,  building 
kits,  designing  and  building 
antennas  and  fund  raising 
projects.  They  also  speak 
proudly  of  their  wonderful 
presentations  at  the  Dayton 
Youth  Forum  and  of  how  to  get 
more  youngsters  into  the 
hobby. 

As  seen  through  Ellie*s 
eyes,  the  value  of  a  Family 
Night  comes  from: 

L  Educating  the  families 
about  their  children's  activi- 
ties and  gaining  an  apprecia- 
tion of  the  dedication  of 
the  adults  who  provide  the 
instruction. 

2.  Cross  education — parents 
educating  one  another,  kids 
educating   other   kids,   and 


parents,  kids,  and  Elmers  all 
educating  each  other  in  a 
variety  of  ways. 

3.  The  socialization  as- 
pect— the  getting  together  of 
everyone  with  the  children's 
best  interests  at  heart  is 
extremely  valuable. 

4.  Family  Night  helps 
parents,  kids  and  Elmers 
evaluate  possible  candidates 
for  the  Dayton  Youth  Forum, 
as  well  as  for  local  speaking 
engagements. 

By  sponsoring  the  very  suc- 
cessful BARC  Jr.  group,  the 
Boulder  Amateur  Radio  Club 
has  provided  the  rest  of  us  with 
an  excellent  role  model.  Getting 
youngsters  caught  up  in  the  ex- 
citement of  wholesome  and 
stimulating  activities  with 
ad  nits  can  only  have  positive 
ripple  effects  which  will  keep 
going  on  and  on  for  years  to 
come*  I  am  delighted  and  proud 
to  feature  the  outstanding  work 
of  chis  group.  1  know  we  all  wish 
them  continued  success.  See 
you  at  Dayton! 
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The  PRIMER 8085  Based  Micmprocessor 

Training  and  Control  Sysiem  shows  you 

how  to  program  by  example.  Program 

ex  am  pie  Si  lake  you  from  writing 

simple  progranis  lo  coQirolling 

jnotors.  This  trainer  can  be  used 

stand  alone  via  tlie  keypad  antl 

display  or  connected  to  a  PC  with  the 

optional   upgrade  ($49.95).   The 

Upgrade  includes:  an  RS232  serial  port,  a 

serial  cable,  32Kof  battt^ry  backed  RAIVf  and  Assembler/Terminal  software. 

EXPERIMENTS   USING   THE  PRIMER   INCLUDE: 

•  Measuring  Temperature 

•  Using  a  Photocell  to  Detect  Light  Levels 

•  M^ing  a  Wavefoim  Generator 

•  Constructing  a  Capacitance  Meter 

•  Motor  Speed  Control  Using  Back  EMF 

•  Interfacing  and  Controlling  Stepper  Motors 

•  Scantling  Keypads  and  Writing  to  LCD/LED  Displays 

•  Using  the  Primer  as  an  EPROM  Programmer 

The  PRIMER  is  only  $119,95  in  kit  form.  The  PRLVIER  Assembled  & 
Tested  is  $169.95.  Please  add  S5.00  for  shipping  within  the  U.S.  Picture 
.shown  with  upgrade  option  ant!  opiionLil  heavy-duty  keypad  ($29.95)  installed. 


n  AC.  inc. 

P.O.    BOX  2042,    CAR  BOND  ALE,    IL  62902 
61 8-529-4525     Fax  457-01 10     BBS  529-5708 
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Updrtes 


Namf^r  e^  on  your  Feedback  c^rd 


Danger! 

In  "Build  This  Receiver 
Preamplifier/'  which  appeared 
in  the  January  issue,  beginning 
on  page  26,  there  are  a  couple 
of  weird  glitches  in  the  sche- 
matics. One  of  them  could  be 
dangerous  to  the  builder. 

Most  importantly,  Fig.  4 
should  look  like  this: 


to  the  secondary.  This  is  a  dan- 
gerous error  and  could  cause 
serious  problems  if  built  the 
way  it  is  shown  in  the  January 
issue. 

Then,  the  other  points.  In  Fig* 
1,  the  Lin  identified  resistor  in  the 
lower  left  (from  Ql  to  ground) 
should  be  R2  {5.6k].  C5  should 
show  a  connecting  dot  to  +9V, 
and  the  device  identified  as  ''02'' 
is  actually  Q2. 


115  VAC 


Dl  1N4001 

— t>h 


+9V 


6.3  VAC 


Ci470UF 
25  V 


Ground 


The  transformer  is  not  sup- 
posed to  have  connections 
from  the  transformer  primary 


Finally,  in  Fig,  3,  the  words 
''flat  side  down"  were  omitted. 
We  apologize  for  these  errors. 


Radio  Bookshop 


Phone  gOt^274-737:^  or  603-924-tH}5S.  FAX 
5*)3-^24-Stil3*  or  see  iirder  Ibriii  On  ihis  page 
for  ordering  iitfiiirmation. 


Books  for 
Beginners 


TAB4354  Beginner 'ti  Hanclbuok  of  Amateur 
Radio  by  Clfty  Laster  W57PV.  39^  pgii^s. 
Wonderful  boolc  for  newconiei's.  It  is  basic  and 
w^U  iUustratc;d.  Even  if  yoii  liaw  all  the  other 
hani  handbonks,  voiill  still  tlnd  Ltiis  one  useful. 
$22.95 


\\-5QSVNV  Nft-Code  Video,  Mamiol,  Part  97 
Ridc^  by  Gordon  Wesi.  Ijcani  how  lo  be  a  ham 
ladio  ojieiator  $29.05 

W^CiWNC  lei'tinkicin  Clitss  LitxttSfi 
Manual]:  Ni^w  No-Code-by  Gordon  West.  This 
book  ctwenj  eveiything  ytnj  need  tD  become  a 
rechiiician  Class  H^iL  Every  quesbon  and 
answer  on  die  exaiiiiiiiitioii  is  foaiid  i]i  this  one 
book.  PCC  Fonn  eiOapplicfiTion,  $9.95 
XTAL-I  Tire  Crystal  St>t  Handbook  b>'  Ptiil 
Anderson  W0XI.  Witni  to  give  ai  kit!  an  CACiling 
pnssent?  Or  maybe  yoiyiself?  Crystal  sets  are 
jJive  aiid  Pun.  Here's  a  whole  bt^jk  i  jacked  with 
ciyataj  set  circuits  thai  anyom  can  build.  Now 
start  saving  (hose  oatmeal  boxe.s,  okay?  1.^3 
pages.  .$10.95 
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Enhanced  Schematic 

Also  in  the  January  issue, 
in  N41MU^  "Enhanced  Ati- 
tomatic  Voltage  ConiroUer" 
we  have  a  few  things  to 
slraigliten  out.  On  page  42, 
in  the  schematic: 

Pin  3  should  not  be  connccied 
to  ground.  If  it  is  built  as  shown, 
there  will  be  a  big  puff  of  smoke 
and  one  very  unhappy  builder. 

The  tinlabeled  resistor  by  Tl 
is  Rll. 


The  unlabeled  resistor  riear 
CI  is  R15.  It  has  a  value  of  0  for 
the  Bar  Mode  and  360i^  for  the 
Dot  Mode. 

On  page  45,  in  the  Paits  List, 
the  values  for  R4  and  R5  are 
reversed. 

j;  Frank  Brumbaugh  KB4ZGC 
also  brought  something  to  our  at- 
tention from  the  same  parts  list — 
all  resistors  shotild  not  be  1.4 
watt:  they  should  be  1/4  watt.TMs 
was  a  amiputer  translation  emji;  but 
we  apologize  for  tmy  confusion. 


Radio  Bookshop 


Phone  8tH>- 274- 7373  Or  fiO.^- 9 24-0058.  FAX  603-^^24-8613,  ur  s*je  Onder  lorm  on  page  88  for 
ordering  inforuiEilion. 


AR3851    Hints    £ind    Kinks    Ideas    for 
setting  up  your  gear  for  com  fort  abk 
efficien!  operation.  $10,00 
ARRL  tJcense  Mutlil^Is; 
AK4H^  I   I't'chnician  Class  $6.00 
AR4688  (k'liLTaJ  Cbss  $12.00 
AR3^74  Advanced  Class  SI 2.00 
AR32S2  Extra  Class  $8.0<.) 
AR3L85    The  Satellite  Experimenter's 
HandlJftok  hy  Martin  Davidoff  K2UBC 
Ex  poinded    3Dd    revised.    Focuiiing    on 
satellites  btiili  by  and  for  the  international 
radio  amateur  cominimity  S20,00 


AR4645  Satellite  Anthology  ITie  latesi 
infonnatioii  on  OSCARs  9  rbjough  13  a& 
well  ^s  the  RS  tiatelliies,  fhe  use  of  digital 
modes,  trackinj^  antennas.  RUDAK, 
niicrocornputer,  itnd  more!  $10,00 
AR44g:^  Weather  Satellite  Handbook 
by  Dt  Riilph  Tiiggan  WA8DQT. 
EKpandcd  and  revised  to  reflect  to- 
day ^s  weather- fas  i^jttellitt^  lectin o logy. 
$20.00 

AR4653  Cumpiinioti  Software  for 
Wtiithcr  Satellite  llancibook  f^  1/4" 
MS-DOS  floppy  SI  0.00 


Radio  Bookshop 

ORDER  FORM 


I  You  may  Ofdfii*  by  mail,  telephone,  os:  I'ax.  All  payiTierLtii  iUf  la  W  in  US  fimds,  AUt.iw  4  wtf4;ks  l\v  i^elivar^' 
[(Prices  subjeci.  to  cJianp  witlumi  notice  if  supiidierfi  inctieafie  piioes  or  new  iftiitions  cost  us  moie,) 


ITEM 


TITLE 


QTY 


PRtCE 


S&H* 
TOTAL  $ 


TOTAL 


Shipping:  All  orders  add  $5.00  handling  *plus 
there  is  an  additional  at  cost  shipping  charge 
added  to  all  foreign  orders.  We  ship  UPS  where 
possible,  please  give  us  street  address. 

Make  chGck.^  payable  to  "Radio  Bookshop," 

Foreign  Orders:  Chose  one   n surface  shipping 

(Surface  delivery  may  take  2-3  months.) 

*Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 

regular  shipping  and  handling  fees. 


n  air  shipping 


Name 


Phone 


Address 


ICity 


State 


Zip 


Country 


Total  Paid  $ 

ICard  # 

I  

iSignatu 


$10  minimunn  for  credit  card  orders 

DCheckyMoney  Order       AMEX    QMC   DVISA 

Expires 


re 


Date 


Lr, 


M 


elephone:  603-924-0058,  800-274-7373,  FAX  603-924-8613 
ail:  Radio  Bookshop,  Dept.  396, 70  Roulfi  202  N,  Petertjorough  NH  03458 

a 

YES,  Send  me  12  issues  of  73  at  the  low  rate  of 
$24.97  (save  47%  over  the  cover  price).  Canada  add  $7 
I  plus  $1 .40  GST;  Foreign  add  $19  surface;  $42  airmail. 


Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 

s elective  Hamtron[c5®  grade  receiver 
to  monitor  critical  NOAA  weather  broadcasts. 

Excellent  O.ISjjV  sen- 
sitivity provides  goOiJ  fiecep' 
tion  even  at  distances  of  70. 
miles  or  more  with  suitable 
antenna.  No  comparison  with 
ordinary  consuiner  radios! 

Automatic  mode  provides  storm  watcin,  alerting  you  by 
unmutrng  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tone  is  broadcast. 

Essential  for  airports,  police  and  fire  departments, 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters  -  anyone  needing  a  professional 
quality  receiver.  Because  of  its  reasonable  price,  it  is  also 
handy  for  b3J<ers,  hikers,  boaters,  hunters,  famr>ers  -  or 
anyone  who  needs  up-to-date  weather  info  and  emer- 
gency warnings,  even  from  distant  stations, 

Small  enough  for  emergency  or  portable  use,  it  can 
even  be  powered  from  a  small  9-1 2 V  battery  when 
needed.  Crystal  controlled  for  accuracy;  all  7  channels 
provided  (162,40  to  162,55). 

You  can  buy  just  the  receiver  pcb  module  in  kit  form  or 
buy  the  krt  with  an  attractive  metal  cabinet,  AC  power 
adapter,  and  built-in  speaker    It  is  also  avaifabte  factory 
wired  and  tested, 
-  RWX  Rcvr  kit,  PCB  only ..„ $79 

*  RWX  Rcvr  kit  with  cabinet,  speaker,  St  AC  adapter ..., ,..,.... $^9 

•  RWX  Rcvr  wir&d/tested  in  cabin&t  with  speaker  S  adapter S1 39 


WVW  RECEIVER 


Get  time  and  fre- 
quency checks 
without  buying 
multtband  hf  rcvr.  Hear  solar 
activity  reports  affecting  radio 
propagation.  Very  sensitive 
and  setective  crystal  con- 
trolled superhet,  dedicated  to  listening  to  WVW  on  10.0DQ 
MHz.    Performance  rivals  the  most  expensive  receivers. 

•  RWWV  Rcvr  kit  PCB  only $59 

•  RWWV  Rcvr  kit  with  cabt,  spkr.  &  12VdG  adapter  ....$39 

•  RWWV  Rcvr  w/t  in  cabt  with  spkr  a  adapter   ...,.....$129 


WEATHER  FAX  RECEIVER 


R1  33  'i^/IJAfHER  FAX  RECEIVED 


BttfH       fW"** 


fr  ^  4  9  i9 

I     4    ■    ■     I 


I 
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Join  the  fun.  Get 
striking  imaged  di- 
rectly from  the 
w^aiii^r  satellites! 
A  very  sensitive 
wideband  fm  receiv- 
er optimized  for 
reception  of  KOAA  APT  and  Russian  Meteor  weatfier 
fax  images  on  the  137  MHz  band. 

The  R139  is  lower  cost  and  easper  to  maintain  than 
synthesized  units.  And  it  is  designed  from  the  ground  up 
for  optirnum  satellite  reception;  not  just  an  off-the-shelf 
scanner  with  a  shorted-out  IF  filter! 

Covers  aii  five  satellite  channels.  Scanner  circuit  and 
recorder  control  allow  you  to  automatically  search  for  and 
tape  signals  as  sateliites  pass  overhead,  even  while  away 
from  home. 

•  R139  Receiver  Kit  less  case  .„..,. $1S9 

•  R139  Receiver  Kit  wth  case  and  AC  power  adapter .$189 

•  R139  Receiver  vili  in  case  with  AC  pow&r  adapter $239 

•  internal  PC  Dennodulator  Board  and  Imaging  Software S289 

•  Turnstile  Antenna  ....,„,,.....,...►. - „.,.,. ...... $119 

•  Weather  Saletlite  Handtjook  ,..,....,„ ...♦,....,. .,$2fl 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  ciased  repeat- 
ers With  TD-5  CTCSS  Encoder/Decoder 


Encodes  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switch  selection.  Compre- 
hensive manuai  also  shows 
how  you  can  set  up  a  front 
panel  switch  to  seiect  be- 
tween tones  for  several  re- 
peaters. Receiver  decodei- 
can  be  used  to  mute  receive  audio  and  is  optimized  for  in- 
stallation in  repeaters  to  provide  closed  access.  High 
pa&s  filter  gets  rid  of  annoying  buzz  in  receiver. 

•TD-5  CTCSS  Encoder/Decoder  Kit  only  $39 

•TD-6  CTCSS  Encoder/Decoder  Wired/tested  , $59 


HIGH  QUALITY  VHF&UHFFM 
XMTR  AND  RCVR  MODULES 


FM  EXCITERS:  2W  output,  continuous  duty, 

•  TA51 :  for  6M,  2M,  220 
MHz   .kit£99,w/t$169. 

•  TA451:  for  420-475  MHz, 
kit$99,w/t$169. 

.  TA901:  for  902^923  MHz, 
(O.SWout) wr/t$169, 

VHF  S.  UHF  POWER  AMPLIFIERS. 

Output  levels  from  lOWto  100W  Starting  at  S99. 

FM  RECEIVERS: 

.  R100  VHF  FM  RECEIVERS 
Very  sensitive  -  0.1 5pV.  Superb 
selectivity  -  both  crystal  and 
ceramtc  IF  filters,  >100  dB 
down  at  ±l2kHz,  best  available 
anywhere,  fiutter-proof  squelch. 

For46-54,72-76.  140-175,  or  21 6-225  MHz 

kit$129,w/t$189 

•  R144/R220  RCVRS.    Like  R100,  for  2M  or  220  MHz, 
with  helical  resonator  in  front  end..... kit  $159,  wft$219 

•  R451  FM  RCVR,  for  420-475  MH^     Similar  to  R100 
above. kit  $129,  wft  $189 


R901  FM  RCVR,  902-928MHZ 


.,$159,  w/t$219 


TRANSMITTING  AND 
RECEIVING  CONVERTERS 


Go  on  a  ham  satellite  adventure]    Add  an- 
other band  for  the  next  contest  Thrill  fn  the 

excitement  of  building  your  own  gear,  and 
save  a  bundle. 


No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band! 


Convert  vhf  and  uhf  signals  to/fro rm  10M. 
Even  if  you  don't  have  a  10M  rig,  you  can  pick  up  very 
good  used  xmtfs  &  rcvrs  for  next  to  nothing. 
Receiving  converters  (shown  above)  aval  fable  for 
various  segments  of  6M,  2M.  220.  and  432  MHz. 
Kfts  from  $49^  wired/tested  units  only  $99. 

•  Xmitting  converters  (at 

ieft)  for  2M,  432  MHz, 

•  Kits  only  $89  vhf  or 
$99  uhf, 

•  Power  amplifrers  up  to 
SOW  output. 


•  Buy  at  low,  factory -direct  net  prices  and  save! 

•  For  complete  info,  call  or  write  for  free  catalog. 

•  Order  by  mail^  fax,  or  phone        (942  am.  1^  pm  eastern  time), 

•  M  i  n .  $  S  S&.  H  cha  rg  e       for  f Irat  fioum:!  plus  add'l  weight  &  inGurance, 

*  Use  VISA.  Mastercard,  Discover,  check,  or  UPS  C.O.D. 

View  Catalog  on  our  Wdb  site: 

www.hafntronics.com 
e-maif;  jv@hamtronics.com 

^^^^^^^^^^^^^H 

Get  more  features  for  your  dolfar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with 
full  autopatch  and  many  versatile  dtmf  con- 
trol features  at  less  than  you  might 
pay  for  a  bare-bones  repeater 
or  controller  alonel 


-  kit  Stat  only  $1095 

•    fa  dory  ass  embled  s  tilt  only  $1295 

50-54 .  143^174.  213^:^33.  420^475  MHz.  t,m2-Q2B  MHz  sltghtly  higher.} 
FCC  type  accepted  fer  commencfaS  service  in  ^50  *  460  MHz  bands. 


Digital  Voice  Recorder  Option.  Allows  message 
up  to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a  periodi- 
cal voice  id,  or  both.  Great  for  making  club  announce- 
ments! „., onty  $100. 

REP-200C  Economy  Repeater,  Real-voice  ID,  no 
dtmf  or  autopatch.  ..........-,..**,....  Kit  only  $795,  wAt  $1195. 

REP-200 M  Repeater.  Without  controller  so  you  can 
use  your  ovi/n Kit  only  $6Q5.  w^t  S995. 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world*® 
most  complete  line  of  mod- 
ules for  making  repeaters.  In 
addition  to  exciters,  pa*s,  and 
receivers,  we  offer  the  fol- 
lowing controllers. 

COR-3.  Inexpensive,  flexibte  COR  module  with  timers^ 
courtesy  beep,  audio  mixer .only  $49/?tit,  $79  wit 

C Wl  D .    Trad  ition  al  d  Eode  matrix  I D '  er kit  o  n  ly  $59 

CWID^2.    Eprom-controlled  ID'er,  ..only  $E4/kit.  $79  w/t 

DVR4,  Record  your  own  voice  up  to  20  sec.  For  voice 
id  or  p  lay  in  g  club  a  n  no  u  n  cements $5S/kit  $9  9  w//t 

COR-4,  Complete  COR  and  CWiD  all  on  one  board,  ID 
in  eprom.  Low  power  CMOS:    -only  $99/kit,  $149  w/t 

COR~6,  COR  with  real- voice  id.  tow  power  CMOS, 
non-volatiie  jnemory kit  only  $99,  w/t  only  $149 

COR-5.  uP  control  I  er  with  autopatch,  reverse  ap,  phone 
remote  control,  tots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater.    ..„,„„,„,  $379  w/t 

AP-3.  Repeater  autopatch^  reverse  autopatch,  phone 
line  remote  control.  Use  with  TD-2 ....„,.,,. kit  SS*I 

[.  Four-digit  DTMF  decode r/controiier.    Five  iatching 
functions,  loif  call  restrictor .,....„  kit  $79 

TO-4.  DTMF  coritro[ler  as  above  except  OT^e  on -off  func- 
tion and  no  toll  call  resthctor.  Can  aiso  use  for  selective 
calling;  mute  speaker  untiJ  someone  pages  you. ..  kit  $49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(  )  G^Ag  FET  PREAMPS 
STILL  ONLY  $59! 

*  Mske  your  friends  sick  with 
envy  I  Work  stations  they  don't 
even  know  are  there. 

*  Install  one  at  the  antenna  and 
overcome  coax  losses. 

*  Availabte  for 2&'3Q.  46-56,  137-152,  152-172,  2W-230, 
400-470,  and  dQO-960  MHz  bands. 

LNW-l  )  ECONOMY  PREAMPS 
ONLY  $29  kit,  $44  wired/tested 

•  f^iniature  MOSFET  Preamp 

•  Solder  terminals  allow  easy 
connection  inside  radios. 

Availabie  for  25-35,  35-55,  55-90,  90-120,  120-150, 

150-200,  200-270.  snd  400-500  MHz  bands. 


ChiT  JSih  Y»arf 


amironics,  inc. 

65^D  Moul  Rd;  Hilton  NY  14468-9S3S 

Phone  716'392'943Q  (fax  9420} 


Connect  to  the 


ife 


A  full  range  of  ceHular 
antennas  is  available:  hole 
mount,  magnetic  mount,, 
on-g/Qss  and  base  station. 


I 


m  «00  !/4 


MICROCELL  MAG 


SKA  900  C 


901  C 


SGM  900 


46049  VOLTA  MANTOVANA  -  MN  -  ITAtY  -  Tel.  (39)  376/801515  -  Fax  (39|  376/801254 
NORTH  AMERICA  OFFICI:  TORONTO  •  CANADA  •  TEL.  1519)  650  9277  -  Fax  (519)  650  1 779 


